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Devine has a spacious modern plant, complete 
up-to-date equipment and 38 years of experience 
in the designing and building of plate-fabricated 
equipment for oil refineries. Facilities include 
annealing ovens of ample size for the largest 
vessels, and X-ray testing equipment for the 
application of ASME and API-ASME codes. 


H. K. PORTER COMPANY, 


J. P. DEVINE DIVISION 


‘ 


Devine facilities are at your service, whether for 
the designing of equipment to fit special needs, 
or the fabricating of equipment from your own 
or standard blueprints. No vessel is too large— 
size is restricted only by the limitations of trans- 
portation. A telegram or letter will bring 4 
Devine representative. 
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a years ago this month the first 
issue of PETROLEUM REFINER was delivered to its 
subscribers, under the name “The Refiner and Natu- 
ral Gasoline Manufacturer.” 

A lot of oil has gone through 
the stills during those 25 years. 

The first issue, on its front 
cover; published an artist’s con- 
ception of a white and pink 
stork, carrying a basket, and under it the wording 
“The Gulf Publishing Company, publishers of 
specialized oil journals, and the operating branch 
of The Refining and Natural Gasoline business 
announce the birth of a son!” 

The publication was founded to give men en- 
gaged in the refining and natural gasoline industry 
a publication devoted to the particular problems 
and practices of that branch of the oil business. Its 
publishers had the theory that men so engaged 
had only an academic interest in the special prob- 
lems of the oil producer or transporter, or the man 
engaged in marketing the product to the retail 
trade. 

On the editorial page of the first issue appeared 
this statement : “For a long time we have believed 
that the refining branch of the oil industry deserved 
@ publication devoted to its particular problems. 
For a long time we have believed that the natural 
gasoline business had grown to a point where a 
publication dedicated ‘to its interests was needed . . .” 

And then— “It is our hope that The Refiner and 
Natural Gasoline Manufacturer will become a publi- 
cation for which the refinery engineer will be 


Silver 


Anniversary 


willing to write, knowing that the men who read 
it are his fellows in every respect . . .” 

The past 25 years have been, with few excep- 
tions, good years for the publication. The hope 
expressed in the paragraph above has been more 
than fulfilled. During the past 12 months more 
than 225 engineers, superintendents and executives 
have written articles of value which have appeared 
in the PETROLEUM REFINER. Its circulation has grown 
from a few hundred in 1922 to the point where its 
subscribers are numbered by the thousands. 

Manufacturers of refining and natural gasoline 
plant equipment have used generously of its adver- 
tising space to the point where no two other oil 
publications can, combined, equal the amount of 
advertising carried in the PETROLEUM REFINER. That 
is important to the reader because the advertising 
pages carry information on products and ‘services 
vital to the industry. 

Over its lifetime, PETROLEUM REFINER has had 
four editors. Fred N. Williams, who had had practical ° 
experience in refining matters, and who is still 
employed as an executive in a refining company, 
was the first.editor. Then followed Grady Triplett, 
a veteran in the Gulf Publishing Company. On his 
resigning to try his hand at personal writing, he 
was succeeded by George Reid, the lanky, lovable 
individual who left PETROLEUM REFINER to become 


- executive secretary of the Gulf Coast Independent 


Refiners Association, and who is now employed on 

another oil publication. Triplett came back to the 
company to resume his editorship and continued until 
he retired as editor a short time ago. Triplett is still 
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TCC UNIT CHARGES 
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The remarkable flexibility of the TCC process is well illustrated by the following | 
| 
| 





record from the daily log sheets of a TC C plant: 
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the daily and drastic variations in feed charge. 


CHARGE TO TCC PLANT CONTAINED: | 
Full Crude | + Reduced Crude Virgin Gas Oil Kerosene = 
June 7 = - 100% - - 
8 _ — 75% 25% 
5 9 _ - — 100% ; 
10 25% 50% 25% on : 
1 70% _ 30% _ 7 
_ 12 50% — 30% 20% d 
13 50% 30% _ 20% u 
14 50% 50% - ine . 
} Only a Houdry-licensed catalytic cracking unit could possibly accommodate such 4 
i frequent changes of charge stock without shutdown and consequent considerable ar 
(and costly) loss of production. In the case of the TCC unit reported above, no | S] 
. major reduction in throughput, or in output of catalytic gasoline, resulted from | : 
| 






HOUDRY PROCESS CORPORATION $A47/04 


CATALYTIC 
25 Broad Street, New York 4, N. Y. P. ROCESSES 








Petroleum Refiner—Vol. 26, No. 9 


on the consulting staff. He was succeeded by Lud 
Daniels who came into the editorial department as 
plant visitation editor. Daniels came to the organiza- 
tion with adequate technical schooling, plus several 
years of actual experience in refinery design and 
operation. 

The early editorial pages of PETROLEUM REFINER 
would be amusing if re-run today. There was one 
technical article in the first issue, and thereafter for 
a long time the editor had to write practically all the 
technical material. How different from today when 
the editor spends most of his time in studying trends 
and in personally visiting with the men in the industry 
who make it “tick” and who contribute to its pages 
such articles as were not available 25 years ago. 

In 25 years there have been many changes, 
changes in processes, changes in economy, changes 
in attitude. If we are privileged to be living 25 
years from now we imagine that PETROLEUM REFINER 
of September, 1972, will be as different from the 
issue of today as today’s is different from Septem- 
ber, 1922. 

We are grateful to our readers, to the men who 
contribute to its editorial pages and to the manu- 
facturers whose advertising makes possible the 
kind of publication we deliver at the low subscrip- 
tion price charged—RAY L. DUDLEY, Publisher. 


‘re basic objectives of the petroleum industry’s 
public relations program, now eight months old, 
should be kept uppermost in the minds of those 
of us in the petroleum industry who would see the 
industry gain its proper place in 
the public mind. 

Main concern up until very re- 
cently has been the necessity for 
effective industry organization at 
grass roots, this in order to, 1) clarify facts, and 2) 
remove misunderstanding within the industry. 

The prime objective, therefore, is efficient or- 
ganization of the industry as a means of, 1) offset- 
ting work of pressure groups within and without 
the industry, and 2) utilizing industry’s facilities 
for producing, public understanding. 

Chairman Franklyn Waltman notes in his latest 
report that all elements of the industry have been 
enthusiastic in their acceptance of the program 
which, he says, is ahead of the original schedule. 

Hence, major emphasis up to this point has been 
cn industry organization. The transition to public 
approaches is gradually being made. Whatever 
assistance the individual in the oil industry can 
give this tremendous effort should be volunteered 
because it’s going to take pushing by all if the 
program is to succeed. 


Basic 
Objectives 





Standardized Symbols for Flow Sheets 


Maximum utility for a process flow diagram 
is dependent primarily on choice of the infor- 
mation shown there, and secondarily on the 
readability of the drawing. 
Where complex process 
schemes exist, flow diagrams 
may become so involved that 
it is difficult to include all 
desired information and at 
the same time preserve a 
readable drawing. Operating 
departments, faced with this 
problem and with the neces- 
sity for keeping daily perform- 
ance logs, have resorted to 
specially prepared “flag 
sheets” which possibly afford 
the maximum of ease and effi- 
ciency in the tabulation of 
temperature, pressure, and 














LEGEND OF BOK SYMBOLS _ . 
flow data. seer rans INCH 


FLOW, BARRELS/ STREAM DAY 


(—)~ FLOW, POUNDS/ HOUR 
C™FLow, MOLS/HOUR 


These flag sheets are proc- 
ess flow diagrams with char- 


acteristic box symbols inserted at points 
where it is desired to record operating 
data. One box shape is used for tempera- 
ture data, another for. pres- 
sure data, and so on. The 
diagrams are usually pre- 
pared in pad form, and one 
sheet filled-in with current 
operating conditions consti- 
tutes each report. 
Advantages realized in thus 
recording operating data also 
apply to a considerable de- 
gree with other flow dia- 
grams, such as those giving 
process design figures. It 
seems desirable that our in- 
dustry adopt a standardized 
set of these symbols. The 
ones shown here have been 
used by several companies, 
and are recommended for 
more widespread application. 
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IF YOU WANT QUICK CLEANOUTS 
you've got to have a cleaner that’s right. Both the cutter 
head and motor-hose combination have to work well to- 
gether—as a team! 


Lagonda engineers carefully work out these combina- 
tions for better cleaning by correlating design theory 
with actual results on special testing units in the Tube 
Cleaner Research Laboratories at our Springfield, Ohio 
plant. A special head testing machine determines the 
highest maximum speed at which the particular cutter 
head can be driven with the greatest efficiency —that is, 
as fast as possible without wearing down excessively. A 
special absorption dynamometer determines how the 
motor must perform to team up perfectly with the cutter- 
head. A smoothly coordinated, evenly balanced cleaner 
combination is the result. 

It takes this combination to conquer the toughest and 
biggest coke cleaning jobs with a minimum of downtime. 
Fully illustrated and descriptive bulletins tell the story. 
Write for them today. 

' 


ELLIOTT COMPANY 


LAGONDA DIVISION, SPRINGFIELD, O. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Plants in Jeannette, Pa. * Ridgway, Pa. 
/ Springfield, O. * Newark, N. J. 
Y-267 


TUBE CLEANERS 
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Cracking Sulfur Stocks 
With Natural Catalyst 


R. C. DAVIDSON, Filtrol Corporation 
Los Angeles, California 


aie majority of catalytic cracking units installed 
during the war for the manufacture of aviation’ gaso- 
line, operated on fairly high quality gas oil. In some 
cases, these gas oils came from special crude sources 
or from stocks stored in advance for initial opera- 
tions; high yields of aviation gasoline were para- 
mount and the economics were secondary. These units 
now are engaged primarily in the manufacture of 
motor gasoline, and economics are of considerably 
more significance. At the same time, there has been 
an unprecedented demand for furnace and fuel oils, 
which tends to reduce the available supply of high 
quality catalytic cracking feed stocks; there has also 
been a reduction in the amount of “sweet crude” re- 
ceived in many plants. As a consequence, it is ex- 
pected that lower quality feed stocks will necessarily 
be used for future catalytic cracking and the effect 
of high sulfur-bearing gas oils on yields is of interest 
to many refiners. 

Catalytic cracking has been carried out principally 
by means of two catalysts: a) the synthetic silica- 
alumina catalysts as typified by beads, pellets or pow- 
der, and b) the so-called “natural” or clay catalyst 
marketed as pellets for Houdry or TCC cracking 
plants or in powder form for “fluid” units. Several 
synthetic catalysts other than silica-alumina have 
been described, as for example, silica-magnesia® and 
alumina-boria,’ but they have not been used for ex- 
tended commercial cracking runs. 

There have been additional improvements in both 
synthetic and-natural catalyst manufacture. The pro- 
duction of synthetic in the form of microspheres is a 
recent development and, within a few months, a new 
natural catalyst with improved physical and catalytic 
properties, will be commercially available. However, 
only the catalyst types developed and used during the 
war are discussed here. 

_ The effects on product distribution caused by crack- 
ing high sulfur stocks over natural and fresh syn- 
thetic catalyst have been compared by Evans.* The 
data given by Evans were obtained from laboratory 
bench scale units, but there was some evidence dur- 
ing 1944-45 of very rapid activity decline in several 
ot the Thermofor catalytic cracking units to which 
high sulfur feed stocks were charged. Although these 
cases of deactivation may possibly have been due to 
heat or some contaminating agent other than sulfur, 
4 repetition of the difficulty was avoided by either 
omitting the high sulfur gas oil from the feed or limit- 
ing the 90 percent point, usually to around 700° F. 
Steps were also taken to prevent deactivation by heat 
or contamination and fairly satisfactory catalyst life 
was subsequently observed. However, it is obvious 
that limitation of feed stock 90 percent point or actual 
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elimination of certain types of charging stock is un- 
desirable at a time when the demand for gasoline and 
high quality gas oil fractions are:at a maximum. In 
addition to this problem there were a number of 
catalytic cracking unit operators who were changing 


from synthetic to natural catalyst at the same time 


that feed stock quality was deteriorating. Poisoning of 
the catalyst by high sulfur feed stock obscured or re- 
duced the economic advantage which might have 
otherwise been obtained with the less expensive nat- 
ural catalyst. 

Consequently, it was of considerable importance 
to determine some method for overcoming the sulfur 
poisoning problem. Preferably, the method should 
be one that could be practiced immediately and not 
require the replacement of the entire catalyst inven- 
tory in the unit. 

Considerable progress has been made toward ful- 
filling this objective. Feed stock restrictions previ- 
ously thought to be necessary when cracking with 
natural catalyst can be largely eliminated, and more 
favorable product distribution may be obtained. This 
article presents the characteristics of catalyst which 
has been sulfur poisoned and the procedure for in- 
hibiting the decline in activity caused by cracking gas 
oils containing relatively large amounts of sulfur 
compounds. 


Clay Catalyst 


Natural catalyst is prepared by the chemical proc- 
essing of the naturally occurring material commonly 
known as bentonite or more accurately as sub-bento- 
nite since it differs in some respects from the syb- 
stance used as a drilling mud. The principal constitu- 
ent of the sub-bentonite used for catalyst has been 
identified as montmorillonite. This clay mineral is one 
of the most important components of soil and, as such 
has received considerable study by soil scientists. 

Some of the more significant physical properties of 
clay catalyst were recently reviewed by Webb and 
Ehrhardt,” and as they point out, montmorillonite 
possesses a crystal structure whereas the synthetic 
silica type catalysts are amorphous, i.e., have no regu- 
lar arrangement of the silicon-oxygen tetrahedra. It 
can be shown that the crystalline portion of the 
treated montmorillonite is the active material with 
respect to catalytic cracking. Data given here show 
the relationship between the structure and successful 
catalytic cracking operation with high sulfur stocks; 
for this reason some understanding of the montmoril- 
lonite structure is of value. 

The distribution of ions in the montmorillonite 
structure has been shown schematically in three di- 
mensions in Figure 1, and the relationship of such a 
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section to other plates has been represented in Figure 
2. These drawings are based on the structure pro- 
posed by Hoffman, Endell & Wilm.* With respect to 
catalytic cracking, the significant item is the position 
of the OH, or hydroxyl ion, or the so-called water of 
constitution. It will be noted that the oxygen ions sur- 
rounding the silicon ions form tetrahedra which point 
inward and are linked to the alumina octahedra, or 
magnesia octahedra if magnesium ions have been 
substituted for aluminum ions. The hydroxy] ions, 
however, are not linked to the silica layers, and when 
the ions are drawn to scale, and the drawing ex- 
panded, the hydroxyl ions are beneath and above an 
opening in the top and bottom oxygen layers. This 
hexagonal ring or opening formed by the oxygen 
ions has been outlined by means of additional lines. 
The water of constitution begins, usually, to leave the 
catalyst at about 800° F., as suggested by the arrows 
passing through the hexagonal openings, and is es- 
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sentially all removed by 1100° F. This temperature of 
removal is characteristic and is one means of identi- 
fying montmorillonite. For this purpose, the differ- 
ential thermal analysis® is used. 

The equipment employed in the thermal analysis 
consists essentially of a furnace, sample receptacle, 
thermocouples, cold junction, galvanometers and 
heating rate controls. A motor driven autotrans- 
former controls the heating rate at approximately 
20° F. per minute. 

The sample to be tested is placed in one well of 
the nickel block sample receptacle. One lead of the 
thermocouple in the sample makes another thermo- 
couple junction with an inert material, generally 
calcined alumina, in another well of the nickel block. 
The other thermocouple leads from the sample and 
the alumina are connected to a mirror galvanometer 
through a cold junction. The temperature differen- 
tials between the alumina and the sample, which 
arise during heating, cause deflections of the galvan- 
ometer, and the deflections are recorded on photo- 
graphic paper. Typical thermal curves for activated 
montmorillonite are shown in Figure 3. 

A horizontal line represents no heat effect as com- 
pared to the inert sample when the temperature of 
the furnace is raised. A deflection downward repre- 
sents an endothermic effect and a deflection upward 
represents an exothermic effect. Numbers along the 
bottom of the figure refer to the furnace temperature. 

The thermal curves in Figure 3 are for samples of 
catalyst which have been calcined for five hours under 
one volume of bone dry air per minute per volume of 
catalyst at the temperatures shown on each curve. 
Since catalyst is rapidly heated during addition to 4 
commercial cracking unit, used catalyst will generally 
give a curve similar to one of those shown in Figure 
3. Some significant changes occur in the catalyst dur- 
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ing the heating period and these may be explained 
by reference to Figures 1, 2, 3 and 4. The top curve 
in Figure 4 is for fresh fluid catalyst which has a 
volatile content at 1700° F. of approximately 20 per- 
cent basis clay as charged. The majority of the water 
present occurs as two layers between the interplanar 
surfaces of the montmorillonite plates as represented 
in Figure 2. The identity distance of the (001) X-ray 
reflection plane decreases from 15.2 angstrom units 
to 9.8 when this water is driven out. If the catalyst 
is not heated above 600° F., it is possible for the 
montmorillonite to swell again to 15.2 angstrom units 
when exposed to high humidity air or when placed 
in water. It is this swelling property which caused 
the early production of TCC pellets to break down 
when exposed to steam condensate in certain portions 
of the unit, or to plug precipitator hopper standpipes 
in startup of fluid units. 1f heated above 600° F. the 
catalyst will no longer swell or pick up water be- 
tween the interplanar surfaces. The physically ab- 
sorbed water is then held in pores and the first ther- 


mal deflections of the curves in Figure 3 represent- 


the endothermic effect from the loss of this type of 
water whereas the initial deflection for the first curve 
of figure 4 represents the loss of both pore and inter- 
planar water. If duplicate samples, one calcined and 
the other uncalcined are analyzed in the same appa- 
ratus, the difference in the size of the first thermal 
deflection is even more pronounced than has been 
presented here. 


Dehydration 


If the catalyst is calcined at temperatures well 
above 600° F. such as has been shown in Figure 3, 
another change occurs. It has been established that 
the second thermal deflection arises from the loss of 
the hydroxyl water represented by the hatched circle 
in Figure 1. Presumably this water leaves the struc- 
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ture through the holes in the upper and lower silica 
sheets. The hydroxyl ions must undergo some distor- 
tion in leaving the structure and the position of these 
ions probably governs to some extent the relative 
ease with which they are removed. Whether or not 
this is the explanation, the size of the thermal de- 
pression decreases for samples which have been cal- 
cined for the same length of time but at various tem- 
peratures between 800° F. and 1100° F. prior to being 
analyzed. However, a new deflection appears, start- 
ing at about 800° F., which increases as the size of 
the deflection for the original hydroxyl water de- 
creases, 





TABLE 1 
Santa Maria Coker Gas Oil 
ASTM DISTILLATION: 
FA See Re 466° F 
8 PREF 541 
/ SRS eee ee 562 
PE ewe dncdatouwtes o% 584 
iba vsavukcacsaduee 
SP isccsdpepccssctine 629 
SPUN: auceinéscuaaveec 652 
OS See 680 
SG. winaesns cnsescke 710 
ti ne assaik4ceedad 740 
Rt ek chk cake suas caaee 760+ 
Sern > 23.2 
DE ce cit dkis s aden kone dioe 20 
Sulfur, Weight Percent ....... 3.52 
Nitrogen, Weight Percent....... 0.27 








The amount of hydroxyl water initially present 
amounts to about 3 or 4 percent. It has been found 
that the new deflection occurring between 800° F. 
and 1000° F. represents between 1.5 and 2 percent 
water sorbed at some temperature above 350° F. and 
below 800° F. for relatively moderate partial pres- 
sures of water vapor. Catalyst which has been heated 
to 1100° F., but not above 1450° F., and has had an 
opportunity to sorb moisture, such as the last curve 
in Figure 3, is termed rehydrated catalyst. Catalyst 
which has been dehydrated, that is heated enough to 
drive out the hydroxyl water but not enough to de- 
stroy the structure, and has not had an opportunity 
to pick up moisture, would give a flat line in the 
thermal analysis, out to the point above 1450° F. 
when the destruction of the montmorillonite struc- 
ture starts. 

From the Pauling packing principles, which are 
used in assigning the sharing of bonds in silicate 
minerals, it is clear that the loss of hydroxyl water 
will require a redistribution of forces in dehydrated 
catalyst. Presumably, some of these bonds are un- 
satisfied in catalyst in the dehydrated state and the 
rehydration of the catalyst provides the necessary 
satisfaction. It is also obvious that the regenerator in 
the usual catalytic cracking operation will dehydrate 
the catalyst and that cracking usually takes place with 
an essentially dehydrated catalyst. 


Catalyst Deactivation 


The result of cracking high sulfur stock with de- 
hydrated catalyst may be observed in Figure 5. This 
test was made with coker gasoil from Santa Maria 
crude. The gasoil had inspections as listed in Table 1. 

Cracking temperature was 800° F. for 10 minutes; 
50 cc of gasoil were passed over 200 cc of Filtrol TCC 
(natural) catalyst in the “Cat A” testing equipment.' 
East Texas gasoil, the standard “Cat A” test stock, 
was used to determine the initial activity of the cata- 
lyst and to obtain a “Cat A” activity after every eight 
cycles on Santa Maria gasoil. The activity decline is 
similar to that observed elsewhere on this same type 
of stock." Recalcination under one V/V/min. of bone 
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dry air after 63 cycles operation produced an apparent 
rise in activity but it was not permanent. Of signifi- 
cance is the large increase in gas and carbon yield 
when cracking East Texas gasoil (ETGO) with cata- 
lyst deactivated by high sulfur stock. Such effects 
are characteristic of this type of poisoning in both 
small scale and commercial catalytic cracking units. 

Definite changes in the physical properties may be 
observed in natural catalyst which has been deacti- 
vated by heat, or steam or some other agents. These 
changes easily account for the loss of activity but no 
such observations have so far been made in the case 
of sulfur poisoned catalyst. 

Natural catalyst deactivated by Santa Maria gasoil 
in the 200 cc units was inspected for physical charac- 
teristics; the comparison between surface areas as 
determined by the BET* method (low temperature 
nitrogen adsorption), initially and after 60 cycles on 
Santa Maria gasoil and the “Cat A” activities are 
listed below : 








Surface Percent 410° F. 
m? ‘gm E.P. Gasoline* 











Initial 
Final. 


| 270 38.4 
251 21.6 








* 900° F. Reactor, other conditions “Cat. A.”. 


X-ray and thermal analyses were also made on 
this catalyst before and after cracking SMGO, and 
the results showed that no observable physical change 
had taken place. Consequently, it was apparent that 
the catalyst had been contaminated by a substance 
which did not affect its physical properties. 

Normally catalyst activity and surface area are re- 
lated to one another by a definite correlation so that 
the above tabulation indicates a useful method for 
determining the amount of poisoning which has taken 
place. If activity is quite a bit lower for a given sur- 
face area than it should be as determined from some 
type of correlation curve as is shown in Figure 6, then 
such a catalyst may very likely be contaminated 
by sulfur. 

Deactivation with H,S 


It was found in the laboratory that exposure of 
natural catalyst to hydrogen sulfide at cracking con- 
ditions would cause as great an activity decline as 
approximately 30 cycles of Santa Maria coker gasoil. 
Typical data are shown in Table 2. In this test cata- 
lyst was dehydrated by calcination for five hours at 
1050° F. under one volume of bone dry air per volume 
of catalyst per minute. After calcination the catalyst 
was exposed to hydrogen sulfide for one hour at 900° 
F. at a rate of 1 V/V/min. 


TABLE 2 
Deactivation with Hydrogen Sulfide 


























Pretreatment A 5 Hrs. at 1050° F. under 1 
V/V/min. bone dry air 

Pretreatment B None HS 900° F.** 
1 Hr. 1 V/V¥/min. 

Percent 410° F., E.P. Gasoline 39.3 25.7 

Weight Percent Gas........ : 8.1 10.8 

Gas Vee 1.33 0.69 

Gas CF/Barrel..... 236 608 

Weight Percent Carbon.... a 4.6 -6.9 

Weight Percent Conversion ’ 49.2 40.4 

Carbon Production Factor* 1.00 2.38 








* Weight percent carbon produced divided by weight percent carbon produced by stand- 


ard catalyst at the same conversion. 
* Hed at room temperature and pressure. 
The large volume of gas having a low density indi- 
cates a relatively high production of hydrogen. This 
and the high carbon producing factor (CPF) are 
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readily determined and fairly accurate characteris- 
tics of sulfur deactivated catalyst. They have also 
been found to be reliable indices in the plant. 


Possible Source of Deactivation 


Synthetic silica-alumina catalyst which has been 
used in a fluid unit for a sufficiently long time to have 
reached equilibrium activity is susceptible to poison- 
ing by hydrogen sulfide at cracking temperatures 
whereas the well washed fresh synthetic shows prac- 
tically no effect from such exposure. Bead catalyst 
(silica-alumina), which picks up very little iron dur- 
ing use, is not affected by H,S. Therefore, the deacti- 
vation of natural catalyst by H,S might logically be 
laid to the iron which is inherently present in the 
catalyst structure. Natural catalyst is very dark or 
black after exposure to H,S in the cracking tempera- 
ture range suggesting the formation of iron sulfide. 
However, the admixture of iron in several forms with 
natural catalyst caused the usual amount of deactiva- 
tion characteristic of iron contaminated catalyst but 
after the exposure to H,S, the activity was about the 
same as for catalyst which did not contain the ad- 
mixed iron. Several other experiments were made 
without any data being obtained which clearly indi- 
cated that the deactivation was caused by the 
presence of iron. 

On the other hand, natural catalyst which had been 
calcined at various temperatures, rather than the 
standard calcination at 1050° F., showed different de- 
grees of deactivation when treated with H,S. These 
catalysts would have had thermal curves correspond- 
ing roughly to those given in Figure 3. It was men- 
tioned in the discussion covering the crystal struc- 
ture that natural catalyst loses its water of constitu- 
tion when heated at or above 1100° F. in a moving 
air stream-such as occurs during regeneration in 
commercial operations. In order to compensate for 
this loss, fresh catalyst will rehydrate, or sorb water 
at the normal reactor temperatures and steam partial 
pressures, particularly in the stripping section. It ap- 
pears logical from structural considerations, and it 
can be shown by other means, that the alumina in the 
catalyst structure is the source of the sorption ten- 
dency. As disclosed by Bayley,’ alumina will irre- 
versibly sorb h‘ydrogen sulfide and this sorption 
reaches a maximum in the range of catalytic cracking 
reactor temperatures. Since H,S and H,O exhibit 
several analogous chemical reactions, it is possible 
that dehydrated catalyst would sorb H,S. There is 
considerable evidence which indicates that the alv- 
minum ion is the active center of cracking catalyst: 
hence, sorption of a poison on or near this ion should 
be especially detrimental to the distribution 0 
cracked products. 

Synthetic catalyst does not possess the same mag- 
nitude of rehydration as natural catalyst, either 1" 
quantity sorbed or heat effect. Presumably this 's 
because the synthetic does not have a crystal struc 
ture and therefore it might be anticipated that ' 
would not suffer severe deactivation from “sulfur 
poisoning” if such poisoning actually does arise from 
sorption of sulfur compounds on the alumina. 

Consequently, there was some support for the the 
ory that the crystal structure and dehydration phe 
nomenom were connected with the observed deactr 
vation caused by sulfur compounds. By maintaining 
the catalyst in a rehydrated condition whereby th 
sorption of sulfur’ compounds might be reduced ! 
a minimum, the deactivation might be prevented. 

In order to test this theory, tests were run in whic 
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‘j rehydrated catalyst was exposed to H,S at the same 200 cc unit over catalyst which had been rehydrated 
4 temperature as on those experiments for which data after each regeneration period. For this series of tests 
. are given in Table 2. Rehydration of catalyst prior the Santa Maria gasoil was emulsified with 5 percent 


to the exposure to dry H,S was not a satisfactory 

means of protecting the catalyst because the condi- 44 

tions of exposure caused dehydration during the hour “\, ? | 

that one volume of H,S per volume of cat per minute ETGO ° 

was passing over the catalyst. The catalyst was sub- 

sequently maintained in a hydrated state during ex- \ VOL% loasount ° 

e : ; 2 

posure to H,S by disbursing the gas through water \e 

held at a high enough temperature to maintain the Rhy ais 
S Lo 


outlet temperature of the H,S-H,O mixture at 200° : 
F. As a blank for this test, HS was blended with Rn TB ° ° 
nitrogen to give the same partial pressure as was | ae One , 
obtained with the H,S-H,O mix. Data for these tests O° eS OF 50° 95 Hoge P—Co=| 
are shown in Table 3. 16 

From the results, it will be observed that the cata- 
lyst which was not protected by rehydration ex- 5 
hibited a decline approximately equivalent to that 600, GAS |CF/B8 2 
given in Table 2. The catalyst which had been main- ae pa 
tained in a relatively rehydrated condition suffered 5 ee ie s 
only a slight amount of deactivation. 400. © ey SMGO 

The protection of catalyst by rehydration was ~ Le 3 ow 
verified by running Santa Maria coker gasoil in the la 
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water by weight as being equivalent to the amount 
of process steam used in normal catalytic cracking. 
The curves obtained are shown in Figure 7. The ref- 
erence curves for Santa Maria and East Texas gasoils 
without hydration were taken from Figure 5. Al- 
though there was some decline, the gasoline yield 
tended to reach a stable value, and the gas and car- 
bon, instead of increasing, showed a decrease. 

The data in Table 4 give the “Cat A” activity 
indices for catalyst which has been exposed to: a) 
light East Texas gasoil only, i.e., normal decline in 


TABLE 4 


Activity Decline With and Without Hydration 
“Cat A” Activity Tests 





STOCK—Light East Texas Gasoil 
CATALYST—Standard Filtrol TCC Catalyst 
REACTOR TEMPERATURE—800° F. 200 cc Cases 



































i ie cekdutedient ETGO ONLY SMGO SMGO 
With Hydration | Without Hydration 
ss chain ccanhes 3 29 3 29 3 36 
Volume Percent Gasoline*....... 38.7 34.6 39.4 34.6 41.6 21.6 
Weight Percent Gas............ 6.3 5.4 78 5:2 7.4 86 
DE eh cbedcvcas cess 1.34 1.32 1.37 1,32 1.48 0.64 
Gas CR Bartel... ..cccccccccs 183 156 221 154 209 558 
Weight Percent Carbon. ........ 4.35 4.16 4.12 3.0 4.23 5.94 
Weight Percent Conversion... .. 45.2 42.9 45.7 38.4 48.9 34.0 
Carbon Production Factor...... 1.18 1.30 1.08 1.18 0.96 2.96 
*“Cat A” Activity Index. 
TABLE 5 
Inspections of Heavy Gasoil 
teed.) eu thbencceaes see ietehetnal 23.1 
Vacuum Distillation °F., Corrected: 
RE SU”, oes nciceseveedscntes 554 
te 0s 4.6 Gi'0 Sic ibs tk 8d cde Coe 600 'Ceetees 610 
SES ey D tehahtcd 684 
Ee ils RRS EE 5A ee 778 
het Nc ebebsanwaeedednten cs 882 
as edn ck tonne seese has soe ; 1020 
EE Ee ree 175 
Conradson Carbon Weight Percent..................... 0.74 
Viscosity at 100° F.SSU............ sit aiint so vkawnteh 259 
I, <6 5.0% én ck Ghdedesessccecsecsees 2.52 
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this test equipment, (first two columns) ; b) catalyst 
exposed to 23 cycles of Santa Maria gasoil, rehydra- 
tion before each cracking cycle (columns 3 and 4); 
and c) catalyst exposed to 24 cycles of Santa Maria 
gasoil without rehydration, (columns 5 and 6). The 
data for columns 5 and 6 were taken from the tests 
shown in Figure 5. Since East Texas gasoil partially 
restores catalyst activity, the alternate 3 cycles on 
East Texas gasoil and 8 cycles Santa Maria gasoil 
for a total of 24 cycles on Santa Maria gasoil is actu- 
ally not as severe a test as the 23 successive cycles 
with rehydration. 

Although the Santa Maria gasoil has a high sulfur 
content and low gravity it is not a particularly high 
boiling stock and there was some question as to 
whether or not a heavier feed stock might be more 
injurious to catalyst activity. Several samples of 
heavy gasoil were run through a number of cycles 
and no abnormal decline occurs in 200 cc unit be- 
cause of high end point of the feed stock. As an ex- 
ample, a series of tests is shown in Figure 8 in which 
the catalyst activity was obtained by three cycles on 
East Texas gasoil followed by 23 cycles of heavy 
gasoil, rehydrating after each regeneration. The “Cat 
A” activity on East Texas gasoil was then deter- 
mined and five cycles were made on heavy gasoil 
without rehydration before each cracking period. The 
inspections of this heavy gasoil are given in Table 5. 
It will be noted that this material has a lower sulfur 
content than Santa Maria gasoil but the 90 percent 
is almost 300° F. higher. 

Complete “Cat A” data for the 3rd, 29th and 37th 


SANTA MARIA GAS OiL 200 CASE 800°F REACTOR 


% GASOLINE 


WT. % |CARBON SMGO 


SMGO_ |HYD. 
ET NO 





CYCLES 
FIGURE 7 
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cycles after charging the heavy gasoil are given in 


Table 6. 








TABLE 8 


Effect of Wet H.S Without Prehydration 
(Catalyst and Pretreatment Same as in Other Tests) 




































TABLE 6 
Effect of Heavy Gasoil Containing 2.3 Percent Sulfur Dehydrated Catalyst 
TEST Blank Exposed to Wet HoS 
CATALYST:—Standard Filtrol TCC Catalyst Percent 410° F. E. P. Gasoline 40.2 27.5 
PRETREATMENT:—S Hrs. at 1050° F. 1 V/V/min. bone dry air i 4 Neosat pesteivacrsarsys Soba 5 a 
STOCK:—Light East Texas Gasoil Weight Percent Carbon 4.4 6.2 
Carbon Production Factor................. fe 1.04 2.40 
After 23 Cycle After 5 Cycle 
TEST Blank HGO-+Hydration* | HGO, no Hyd. 
Gyele Number. ....... reese S 20 im However, the use of hydration steam before crack- 
Reactor Temperature, °F........... 8 ; 8 4 : . ° : . pr 
Volume Percent Gasoline........... 39.1 39.1 24.3 ing seems to provide greater protection as 1S indi- 
a Gas......-0..0e.0e er x ros cated by the results in Table 8. In this experiment, 
as Pins se ccbensecvresseHe ee . ’ 
Gas CR/Barrel. ==... +--+ 0-002. 536 a2 825 the catalyst was not hydrated before exposure at 
Weight Percent Carbon............ J . h ~ i ° 
Weight Percent Conversion......... 61.8 54.1 48.1 900°, F. to saturated H,S (H,S-H,O mix at 200° F. 
Carbon Production Factor.......... 0.73 0.77 2.42 before preheating). These data should be compared 

















*No process steam used. 


It will be noted that the deactivation caused by 
Santa Maria gasoil when cracking with rehydrated 
catalyst is approximately normal. The catalyst which 
was not hydrated before cracking shows the usual 
characteristics of sulfur poisoning-low gasoline yield, 
low gas density and high carbon producing factor. 


Process Steam Protection 


An alternate method for preventing the deactiva- 
tion of natural catalyst by poisonous feed stocks is 
the use of high process steam rates. This procedure 
was observed by Houdry Process Corporation to stop 
the activity decline normally found with gasoil from 
Santa Maria Valley crude. In Table 7 are listed data 
obtained with the same heavy gasoil (HGO) that was 
used to make the test covered by Table 6, but with 
process steam added as an emulsion, 15 gms. of 
water per 100 gms. of gasoil. Catalyst was not hy- 
drated prior to charging the emulsion. 


TABLE 7 
Comparison of Catalyst Protection Methods 








CATALYST:—Standard Filtrol TCC Catalyst (200 cc) 
PRETREATMENT:—5 Hours at 1050° F. 1 V/V/min. bone dry air 























Stock 50 cc Charge. ... ETGO HGO ETGO HGO 
Rehydration* 15 Percent 
No Process Steam. 

Process ° 

TEST Blank Steam Blank Prehydration 

Reactor Temperature........... 890 900 890 905 

Cyele Number sie an oy 3 22 3 22 

Weight Percent Gasoline...... . 39.1 43.2 42.2 42.8 

Weight Percent Gas.......... 16.92 16.90 14.6 18.5 

. SRR Eee 1.22 1.20 1.33 1.43 

Gas CF/Barrel................. 536 545 425 500 

Weight Percent Carbon........ 5.0 10.5 4.6 8.7 

Weight Percent Conversion. . . 61.8 64.2 57.1 65.1 

=-_—_——____ 








de of steam sorbed by the catalyst would amount to about 5 percent by weight 
ged. 
These data show that adequate protection can be 
Provided by 15 percent process steam without the 
necessity of hydrating before cracking. Actually some 
benefit is indicated by the gas density changes. Al- 
though the amount of process steam necessary is 
three times as much as with prehydration there is 
some evidence that the required amount varies with 
different types of stocks and less poisonous feeds do 
not need as much steam as shown here. The critical 
value would have to be determined for each stock. 
Also the use of process steam in countercurrent TCC 
?peration has the added advantage of releasing the 
fat of hydration in the cracking zone of the reactor. 
an are some cases where this additional heat is 
ary to reach the desired conversion level. 
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with those in Table 2. 

The results show that catalyst was quite severely 
poisoned as a consequence of omitting the hydration 
step prior to the exposure to wet H,S. For this 
reason, it is recommended that, where possible, the 
catalyst be rehydrated before the cracking cycle. 


Pilot Plant Tests 


Laboratory experiments in 200 cc units, suchas 
those used in the studies shown, probably afford the 
catalyst maximum protection from heat and steam 
deactivation. Experiments with and without rehydra- 
tion, and duplicating commercial operating condi- 
tions, were carried out by Standard Oil Company 
(Indiana) in their 2 B/D fluid pilot plant. The data 
obtained in an early series of runs are shown in 
Table 9. 


TABLE 9 
Rehydration of Natural Catalyst in Fluid Pilot Plant 











900° F. Reactor 1025° F. Regenerator Equilibrium Clay Catalyst 
FEED:—Coke Still Gasoil—1.5 percent Sulfur—Conradson Carbon 0.11 
rl :—LB.P., 377° F.—10 Percent, 483° F.—50 Percent, 614° F.—90 Percent 








HOURS 104% 224% 3414 464% 5814 98° 
Wt. Percent Rehydration Steam . 0.5 0.5 0.5 0.5 0.5 0 
Volume Percent Gasoline....... . 41.1 40.9 41.5 +| 39.7 37.8 32.6 
GCS, s 6035 ccvase kes 84.2 83.8 87.3 90.2 92.4 125.1 
Weight Percent Carbon......... 5.2 5.5 5.5 5.6 5.5 6.3 
Weight Percent Conversion. .... 50.3 57.4 47.5 50.6 49.4 42.0 
Catalyst Activity............... 23.2 erst cea bates 21.5 16.8 
Carbon Production Factor....... 1.33 veil teal ty 1.55 2.92 
Pounds Sulfur Out Regenerator..} 0.35 0.35 0.41 0.36 0.34 0.79 
Pounds Sulfur Cracked Gas...... 3.17 3.26 3.34 3.25 3.17 2.55 























* 20 hours without rehydration before run started. 


The first five columns represent the data taken 
during twelve hour té&t periods; the hours refer to 
the mid point of the run for total hours on stream. 
After the conclusion of the experiments with rehy- 
dration, the hydration steam was cut out for an 
interval of 20 hours and another test run made. 
Data for this period are given in the last column 
of Table 9. 

The catalyst was rehydrated by admitting steam 
near the bottom of the regenerated catalyst stand- 
pipe. Catalyst activities and carbon producing fac- 
tors were obtained by Standard using their own 
method. 

From the pilot plant tests, it will be’ noted that 
the gasoline yield and conversion remained relatively 
constant, and that there was only a slight increase 
in gas volume and coke make. The activity and 
carbon producing factors also decreased and in- 
creased respectively. but by a small amount com- 
pared with the changes which occurred for the test 
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period without hydration. The increase in carbon 
production factor for this catalyst from 1.55 to 2.92 
is especially indicative of sulfur poisoning. 

Of particular interest is the change in distribution 
of sulfur. The total amount of sulfur is approximately 
the same for all runs being slightly lower for the 
run at 42 percent conversion (column 6). Without 
hydration the amount of sulfur passing out with the 
flue gas is more than double the average amount 
shown for the runs with hydration. There is a cor- 
responding reduction in the pounds of sulfur in the 
cracked gas. 

If the difference in sulfur distribution is caused by 
the sorption of sulfur compounds during reaction 
and subsequent removal during regeneration, the 
amount of sulfur responsible for the poisoning is 
0.02 percent by weight of the catalyst. This would 
account for the inability to find any physical change 
in the catalyst deactivated by H,S or high sulfur 
gasoil. 

It might be pointed out that the data given in all 
the above tables do not appear to prove definitely 
that the source of poisoning is from the iron or be- 
cause of the crystal structure. The presence of 0.2 
percent iron sulfide or the destruction of the mont- 
morillonite to a significant degree could be detected 
by thermal analysis but there is no evidence of either 
action. More precise experiments will have to be 
' made in order to ascertain the cause of activity loss. 


Rehydration Factors 


The amount of water necessary to hydrate the 
catalyst is of some importance since it appears ad- 
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but not such an excess that there is danger of steam 
deactivation. In the laboratory fixed bed units an 
excess of steam was used since the purpose was to 
prevent sulfur deactivation and conditions of test 
were not severe enough to make steam deactivation 
a serious factor. In moving bed or fluid cracking 
systems the amount of steam used is a cost item 
and the more severe temperature and pressure con- 
ditions may possibly lead to steam deactivation. 
Higher catalyst makeup rates would of course be 
required to maintain a given activity if additional 
steam deactivation occurred. 

In order to estimate the hydration steam require- 
ment the following empirical equation has been used 
as a guide in setting up initial rates for hydration; 
adjustments have been made in steam input after the 
water balances were taken. 


a4 — (1480 —t—e‘) 0.004 S a) 
394 

A= water sorbed, wt.% of catalyst 

t= temperature in °F. 

S = Surface area m*/gm by BET method 

e = natural logarithm base 


; — 2333-P 


—where P = pressure in mm abs 
350 


This equation is not absolutely precise but it is 
believed to represent fairly well the relationship of 
the variables. 

Steam requirements would therefore be: 

A X cat rate in lbs. per hour + 100. 

However, there are some limitations. Tempera- 
ture of regenerated catalyst must be about 1050° F. 
or less in order for it to sorb water. The absolute 
maximum for significant sorption of steam under any 
conditions has been established at 1060° F. 

Also, it should be pointed out, the above equation 
does not apply to catalyst which has not been com- 
pletely dehydrated, i.e., the equation gives the maxi- 
mum capactiy of the catalyst to sorb moisture at 
high temperature. This may be explained by ref- 
erence to the thermal curves in Figure 3. As pre- 
viously mentioned, increasing the calcination tem- 
perature decreases the size of the original hydroxy! 
deflection. This is compensated for, to some extent, 
by an increase in the size of the thermal effect cor- 
responding to rehydration. Obviously the hydration 
capacity will vary in proportion to the amount ol 
the original hydroxyl water which has been driven 
out of the catalyst. 

The length of time required to completely dehy- 
drate natural catalyst is a function of the regenerator 
temperature. At 1015° F. about 40 percent of the 
original hydroxyl water still remained in the catalyst 
after many months of operation. At 1050° F. regen- 
erator temperature a noticeable trace of the hydroxyl 
water appeared in the equilibrium catalyst. At 1075° 
F. regenerator temperature about 300 hours wer 
required for total dehydration. All of the above tem- 
peratures and times were for fluid unit operation. 
TCC regenerators usually dehydrate the catalyst and 
material circulating in these systems may be com 
sidered dehydrated. 

The reason for this appears to lie in a regenera 
tion temperature in at least one zone of the kiln 
being above 1075° F. as indicated by the termocouple. 
After several passes through this zone, the catalyst 
has been held long enough under conditions whi¢ 


where 
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visable to have enough steam to hydrate the catalyst 
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FIGURE 9 
TCC Process 


are sufficiently severe to effect dehydration. Not 
many TCC units have been carefully studied but so 
far no thermal analyses obtained on catalyst from 
these units have shown the presence of the original 
hydroxyl water. 


Equation 1 shows that sorpotion is dependent on 
temperature, pressure and surface area. Dependency 
on the third variable may also be illustrated by 
means of thermal curves such as those shown in 
Figure 4. The second curve is for catalyst which has 
been used approximately 600 hours. The third curve 
is for catalyst which has reached an equilibrium ac- 
tivity of 22 D+L. The relationship between rehy- 
dration capacity and surface area may be illustrated 
by the tabulation below: 











Rehydration 
_ Deflection Surface 
Sample Area in? Area m?/gm. 
freh natural. = ’ = 
rs use... 1, 
Equilibrium, . . . \ 0.30 122 




















There are a number of difficulties which arise in 
attempting to compute the actual weight percent of 
steam sorbed by the catalyst during rehydration. In 
general, however, the amount sorbed in commercial 
plants is within the range of the value predicted by 
equation 1 and thermal analysis. 

There has been a considerable amount of work 
done on the revivification of sulfur poisoned natural 
catalyst. Enough data are available to show that 
catalyst can be revivified to the point where approxi- 
mately normal product distribution may be obtained. 
Discussion of this topic will be reserved for a future 
article. ; 

Commercial Application 

lhe principle of rehydration has now been applied 
to a number of commercial catalytic cracking units, 
both TCC and fluid. In general the results have been 
'n accordance with the anticipations based on labora- 
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tory data. Several procedures have been used for 
rehydrating catalyst in large scale units. These are 
illustrated by means of the schematic drawings of a 
TCC and a fluid unit as shown in Figures 9 and 10. 
For hydration of cataylst in TCC units, steam is 
admitted into the clay line below the control valve 
at the bottom of the kiln. Generally some steam is 
injected into the regenerated catalyst elevator for 
the purpose of maintaining an atmosphere of steam. 
Some steam is also admitted to the reactor hopper, 
and steam should be substituted for seal gas in the 
seal leg. However it is important that the catalyst 
be fairly well saturated by the time the catalyst 
reaches the seal leg or velocities of steam due to 
sorption by the catalyst may rise above a critical 
limit and cause holdup in the reactor’ seal leg. 

In the light of recent experience, the best proce- 
dure for obtaining complete hydration appears to be 
by a steam distributing device within the regener- 
ated catalyst hopper bed. Injection of steam may 
then be dispensed with at the other less efficient 
points. If it is desirable to obtain at least some, of 
the heat of hydration within the reactor, then the 
amount of steam put into the hopper is reduced, 
inert gas is used for seal; and a large amount of 
process steam is added. 

Figure 10 illustrates the essential features of a 
fluid catalytic cracking unit. If feed is injected at 
some point as in the sketch, rehydration is fairly 
successfully carried out by raising the tnjection 
steam rates at the end of the reactor feed line below 
the regenerated catalyst slide valve. However, in the 
design where the fresh feed is admitted with the 
injection steam it is necessary to add the hydration 
steam above and below the regenerated catalyst slide 
valve. At high catalyst rates, it may be necessary 
to add steam throughout the length of the regen- 
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erated catalyst standpipe in order to admit a suffi- 
cient quantity and obtain adequate distribution. 
Addition of steam in the regenerated catalyst stand- 
pipe also reduces the possibility of erosion which 
tends to occur with high injection steam rates. 


Rehydration has: been practiced to some extent 
in a number of fluid units. The amount of steam 
which could be admitted to the regenerated catalyst 
standpipe was much less than that which is known 
to be necessary for complete rehydration. In those 
cases where steam injection rates were raised to 
hydrate the catalyst there was some question about 
the efficiency of mixing. Nevertheless, operators re- 
ported improved product distribution, particularly re- 
duced carbon laydown and reduced hydrogen in the gas. 

Detailed arialyses with suitable corrections for 
changes in feed stock, variations in operating con- 
ditions, etc., have not been made so that it is not 
possible to be certain of the exact amount which the 
yields changed. However, coke yields have dropped, 
more than 1 percent in some cases, gasoline yield 
increased up to about 2 percent and dry gas has 
decreased up to 0.5 percent. Although the weight 
percent change in dry gas has not been large, the 
volume handled is reduced because of the large re- 
duction in hydrogen content. Further runs, in which 
adequate facilities have been installed for more effec- 
tive hydration and the necessary test periods made, 
will provide more quantitative data. 


TABLE 10 
Rehydration in TCC Unit 














1 2 3 
Before 
Sour Feed After 
6 Days 21 Days 
Start Steam Sour Feed 
Catalyst Temperature, °F................. ed 880 892 860 
ES EE RN ae 10855 10428 10046 
Conversion......... Saeed kee ts RAGE k eis 42.9 41.2 42.5 
Cat A-410° F., E.P. Gasoline. ................. 30.2 30.6 29.7 
error 3.06 3.46 3.09 
a abcd ss becnpeossctes 1.22 1.29 1.20 
Weight Percent Carbon. .................... 1.86 1.77 1.65 ° 
C Production Factor—approximate..... . 1.16 1.08 1.07 
Make up Rate Percent Inventory.......... ae 1.27 1.04 1.39 














The quality of gasoline has not been mentioned 
in this discussion. There is some indication of change 
in distribution of unsaturates when cracking with 
sulfur deactivated versus hydrated catalyst. This 
might be anticipated, owing to the change in hydro- 
gen content of the fixed gas. However, there is no 
certainty that sulfur deactivated catalyst gives a 
lower octane gasoline than hydrated or average un- 
contaminated equilibrium catalyst. Discussion of the 
treatment of sulfur containing gasoline has been left 
to those better equipped to deal with this problem. 
The main effort in the work here was to obtain im- 
proved gasoline yield, reduced carbon make and 
lower volume of gas. 

The data in Table 10 show the results obtained 
in a hydration test in a TCC unit. Without hydra- 
tion in a previous operation, the sour feed stock 
charged in the plant had caused an activity decline 
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of 7 points, by Cat A, in 11 days. For effecting rehy- 
dration 2400 pounds of steam were admitted in the 
clay line below the kiln, at the base of the regenerated 
catalyst elevator, a small amount to blanket the hop- 
per, and as sealing medium. 

The first column in Table 10 gives the conditions 
and catalyst activity at the start of the run. The sec- 
ond column gives the data taken after 6 days with 
hydration of catalyst but with “sweet” feed stock to 
indicate the possibility of steam deactivation. The 
last column gives the catalyst activity after charging 
the poisonous gasoil. 

The sour feed stock which was detrimental in pre- 
vious operations can apparently be cracked satis- 
factorily with catalyst in hydrated condition. The 
constancy of the CPF and the gas density are evi- 
dence that no poisoning took place during the period 
of the test. 

The above tabulations showing the protection of 
natural catalyst by hydration in laboratory, pilot 
plant and plant operations have been confirmed by 
other laboratories and plants than those given here 
There are numerous operational details which have 
been omitted owing to the lack of space but the above 
discussion outlines the more important points con- 
nected with cracking high sulfur feed stocks over 
natural catalyst. 


Conclusion 


The relationship between the crystal structure of 
montmorillonite catalyst and the phenomenon of re- 
hydration have been shown. The importance of re- 
hydrating catalyst before cracking high sulfur stocks 
and general procedures for accomplishing this have 
been tabulated and discussed. Some commercial data 
are given which confirm the laboratory findings and 
it may be stated that cracking of high sulfur stocks 
with natural catalyst is feasible if the catalyst is 
kept in a hydrated state. 
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Forty Years of Automotive 
Gear Lubrication 


ALBERT E. HICKEL 
Consulting Lubricating Engineer, Chicago, Illinois 


S oery years have produced many changes and 
plenty of grief during that time for lubricating tech- 
nologists and automotive engineers. Gear lubrication, 
both in the transmission and differentials were no 
problem 40 years ago nor even 30 years ago. 


A straight reduced steam cylinder oil was used on 
cars that were equipped with transmission and rear 
axle gears, and practically no cars were in operation 
at that time during the winter months in the northern 
and mid-western states, due to poor roads and poorly 
paved brick streets. 


Several years later, one compounder produced a 
heavy transmission grease using a soda-base soap 
and a 150 viscosity Pennsylvania steam-refined cyl- 
inder oil. This grease was used in the transmission 
not only as a lubricant but to quiet the gears, allow- 
ing the gears to break down the fiber grease into a 
heavy cream. As cars and trucks became more into 
general use, a heavy compounded oil was used for 
the lubrication of the gears in the transmission and 
differential. 


Spiral bevel gears were a great improvement over 
the straight bevel gears first used, and a compounded 
mineral oil containing some lead soap and sulphur 
was introduced and used with satisfactory results. 


Testing Equipment 


With increasing use of cars and trucks as a year 
round necessity, it became imperative for the manu- 
facturers of lubricants to install suitable testing equip- 
ment. One of the first machines used for research and 
testing, consisted of an automotive rear axle con- 
nected to an electric motor by means of a reduction 
gear and universal joint. The rear axle assembly was 
installed in an insulated cabinet provided with re- 
frigerating coils to chill the whole assembly to minus 
20° F., as well as with an electric element to heat the 
cabinet to 180° F. On the outside of the cabinet; one 
of the axle ends was provided with a Prony brake to 
apply the load and a double glass top on the cabinet 
itself, allowed the operator to observe the action of 
the lubricant through a cutaway in the upper back- 
end housing of the rear axle. Notations were made 
as to channeling at low temperatures, adhesion and 
amount of lubricant on the gears and between the 
Pinion and ring gear. The tests were fairly repre- 
sentative as to the conditions encountered in actual 
service, ; 

A great many lubricants were tested before satis- 
factory products were obtained that would meet not 
only the high and low temperature conditions in the 
rear axle but such physical tests as film strength, 
oven stability, corrosion, and other tests. Large 

lameter gears were the most difficult to lubricate 
and required compounded gear lubricant consisting 
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of a small percentage of soda-base soap, in a mineral 
oil which contained about 1 percent active sulphur 
and some lead oleate. The small percentage of soap 
in an 84-90 SUS/210° F. black oil, or in a mixture of 
Mid-Continent black oil of 90-95 SUS/210° F. was 
used to produce a more adhesive product; the lead 
soap to prevent wear and to lower the coefficient of 
friction; the sulphur to protect the gears from scor- 
ing, galling, or, in extreme cases, welding. 


Commercial Gear Lubricants 


When fluid greases are made by adding small per- 
centages of soap or other thickening ingredients to 
oil, the viscosity number by which the lubricants are 
classified is determined from the viscosity of the oil 
at 100° F., at 210° F., and at 0° F., before the addition 
of the soap or other thickening ingredients. Some of 
the early commercial gear lubricants were manufac- 
tured in three grades: one for summer use, and two 
for winter use, as shown in the tabulation, Table 1. 

The small percentage of soap used, especially in the 
commercial gear lubricants, produced better adhesive- 
ness to the metals and greatly assisted in cushioning 
of the gears (sliding action and shock loading). 

Shortly after the introduction of these commercial 
gear lubricants, five “extreme pressure” gear lubri- 
cants, SAE 80-90-110-160 and 250 grades, were put on 
the market. The simplified SAE gear lubricant classi- 
fication reduced these five grades to four grades— 
SAE 80-90-140 and 250, with the following specifica- 
tions: 


Consistency— 
Must not chan- 


Viscosity nel in service 
at ° F, 


Number 


SAE 80 
SAE 90 
SAE 140 
SAE 250 


Some of these early SAE 80 and 90 grades con- 
tained a small percentage of aluminum stearate soap 
(1% percent), in a low pour mineral oil of 80-85 
SUS/210° F. for the 80 grade, and 95-100 SUS/210° 
F. for the SAE 90 grade. A small percentage of 
sodium soap (2% percent) was incorporated into a 
200 SUS/210° F. oil for the SAE 140 grade, and a 
220-300 SUS/210° F. oil with (2.75 percent) sodium 
soap was used for the SAE 250 grade. 

These lubricants were first manufactured with an 
“active” sulphur as a film strength agent, or what is 
known as the lead-soap active sulphur type, and were 
quite corrosive to a copper strip. The active sulphur 
was replaced with a special sulphur-chloride base as 
a component, and the new products were less corro- 
sive to copper and non-corrosive to steel. When com- 
pounded with this special S,Cl, base, the final vis- 
cosities were 98 SUS/210° F., 103 SUS/210° F., 250 


Viscosity Range 
SUS 

—20 

—§ 

+35 


100,000 sec. at 0° F. maximum 
800-1500 sec. at 100° F. 
120-200 sec. at 210° F. 

200 sec. at 210° F. minimum 
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SUS/210° F. and 321 SUS/210° F. respectively. 
These lubricants also contained 1 percent lead oleate. 

Tests at that time with Aleman’s machine, showed 
that the flour of sulphur or lard-sulphur bases were 
less satisfactory than sulphur-chloride or sulphur- 
chlorinated products, such as an 84 percent Pennsyl- 
vania or Mid-Continent oil having a viscosity of 95 
SUS/210° F. combined with 3 to 4 percent heat 
treated castor oil and 12 percent sulphur-chlorinated 
base. Results of these tests showed that the speed of 
the testing machine is very important, as most any 
lubricant of this type will pass 100 or 200 rpm but 
may fail on the 400 or 600 rpm test. The 600 rpm test 
on the Aleman machine represents a rubbing speed of 
30 feet per minute. The best lubricant tested in this 
machine consisted of an oil having a viscosiety of 90 


Above, right, is shown a 1908 “gearless” Metz automobile equipped 
with a two-cylinder opposed-horizontal air-cooled motor; friction-drive 
(aluminum disc against a leather-faced disc) and side chain drive to 
rear wheels. Assembled and driven by the author. 


Below is shown a prospective 1948 “gearless” (Tucker) rear-engine 
drive automobile, prestone cooled, without the conventional transmission, 
clutch, drive shaft and torque tube, full-width rear axle and conventional 
differential. 





SUS/210° F. and contained some of these sulphur- 
chlorinated bases. 

The mono-sulphur chloride base, when properly 
made, shows only a slight stain on a polished copper 
strip when its reaction is complete, while a compound 
containing free chlorine is bound to be more corro- 
sive, depending on how the chlorine is added. Some 
compounders combine the chlorine directly with 
specifically chosen mineral oil fractions, while others 
chlorinate the fats or the combined fat and mineral 
oil. It has been shown that these chlorinated products 
also assist in breaking up or dissolving any small 
amount of amorphous wax left in the oil and thereby 
lowers the flow characteristics of the lubricant. 

The S,Cl, base used in these lubricants was made 
from a combination of lard oil, a South Texas pale oil 
(1200 SUS/100° F.), and 10 percent of a mono- 
sulphur chloride. Special kettles and other equipment 
are necessary for its manufacture and are usually 
found only in large chemical manufacturing plants. 
The finished product is a bright, ruby colored, syrupy 
material, soluble in all proportions in mineral oil, 
and produces a high viscosity index in mineral oils. 
When 90 percent of a low viscosity South Texas oil, 
having a V.I. of about 50 or less, is compounded with 
10 percent of this base, a V.I. of 113 results, and a 
film strength of 25,000 pounds on the Moughey ma- 
chine, which is equal to the present SAE 790 rpm of 
about 245 pounds. When used in E. P. gear lubri- 
cants, 12 to 15 percent of this base also produced a 
25,000-pound film strength and when the test was 
continued with a 5000-pound load for one hour, the 
load could again be increased to 25,000 pounds with 
very little increase in the bath temperature. The steel 
test pin (1 inch by 4 inches) and the steel bushings 
were usually 100 percent perfect, while most of the 
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Commercial Gear Lubricants - 











GRADE Summer Winter X Winter 
Percent Sodium Soap. 2.64 Percent 1.62 Percent 1.59 Percent 
Mineral Oil (SUS)... . 200/210° F. 95/210° F. 80/210° F. 
5280/100° F. 1330-1600/100° F. 950-1100/100° F. 
(500-600 > Salas 500,000/0° F. 200,000/0° F. 
Pour Point......... +20° 4 —10° F. —10° F. 


, RRS 78 81 85.4 : 
Mineral Oils Used... .| 97.36 Percent Mid- | 91.38 Percent Smack- | 98.4 Percent Smack- 
Cont. & So. Texas oils} over oil 7.00 Percent over oil 











So. Texas pale : 
Cadillac rear axle test.| O.K. at +20° F. O.K. at —4° F. O.K. at —10° F. 
Completely Flushed , ; 
Over Gears. ...... At +35° F. in 30’ at +28° F. in 25’ at +20° F. in 20° 
Channel Test....... +20° F. to +35° F. | —0° F. to +25° F. | —15° F. to +15°F. 








other E. P. gear lubricants tested, increased the bath 
temperature considerably, smoking badly and failed 
(seized or scored) as the load was increased. This 
practical testing machine may not have been as 
elaborate as some of the present equipment, but the 
results obtained from these tests were of great value 
to the technologists in perfecting these lubricants and 
gave the control operator a simple check on all 
batches manufactured. ; 

The early lead soap gear lubricants when used in 
connection with chlorinated bases did not show up 
very well. It appears that the lead oleate and chlorine 
are not very compatible, and that lead naphthenates 
are better adapted for this purpose. First, they do not 
increase the consistency at the lower temperatures, as 
do some of the lead oleates. Second, they are more 
compatible with the active sulphur in the lubricants 
and assist in building-up film strength, especially 
when used in connection with a sulphurized fatty oil 
base. The result is better adhesion and reduced fric- 
tion, especially on steel-to-steel worm gears, or steel- 
on-bronze and other types of gearing. Used in mod- 
erate proportions, the lead naphthenates do not effect 
the stability of the product, but some of the lead 
oleates will precipitate a small amount of lead when 
the lubricant is used above 180° F. Most lead soaps 
are insoluble in petroleum oils unless chemically 
combined. Any excess of lead is precipitated or com- 
bines with sulphur to form lead sulfide. 

These mild E. P. gear lubricants were satisfactory 
for the spiral bevel gears at —20° F. and up to 200° F. 
or better, but, when subjected to the Gleason test for 
Hypoid gears, they failed due to insufficient sulphur 
in the finished product. The high oiliness and high 
V.I. produced by the S,Cl, base were not sufficient 
to pass the test. An SAE 90 Gear lubricant that 
passed the Gleason test, was made from 4a 90 
SUS/210° F. Pennsylvania oil, containing 6 percent 
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lead oleate ; 5 percent heated castor oil; and 16 per- 
cent S,Cl, base. The analysis of the finished oil 
showed 2.64 percent sulphur and 1.09 percent chlorine. 
Corrosion (3 hours at 210° F.) was satisfactory and 
the Timken permissible load was 33 pounds. 


. Film Strength Machines 


Various film strength machines for testing gear 
lubricants and gear oils have been used, such as: the 
Gleason test; the SAE machines; the Timken ma- 
chine; the Faville-LaVallee; the Moughey; the Ale- 
man; the Floyd and the Four-Ball machine. Other 
testing machines necessary to investigate various 
physical properties of gear lubricants are: Channel 
test; Adherometer test}; Oven stability test; Corro- 
sion test; McMicheal test; N. L. G. I’s pressure vis- 
cosity test; Knopf’s Consadometer; laboratory rear 
axle and transmission tests and actual service tests in 
passenger cars and trucks. 

Sulphur properly incorporated in the mineral oil 
was, up to now, the only satisfactory element to pre- 
vent scored or scuffed gears, but since it is impossible 
for the mineral oil to absorb more than 1 to 1% per- 
cent of sulphur, any greater amount added will be 
free in the lubricant and will settle out eventually. 
Other additives, such as a small amount of lead naph- 
thenate, chlorine or phosphorus, et cetera, have been 
incorporated to produce the desired results. A mineral 
oil containing 1 to 1% percent of “natural sulphur” 
which is neutral to copper, does not produce an in- 
crease in film strength when such an oil is used in 
gear lubricants. Fixed oils, especially the lard oils, 
will absorb as high as 12 percent sulphur without 
showing any stain on the copper strip and some of 
these lard-sulphur bases are used to meet sulphur 
specifications calling for more than 1.50 percent of 
sulphur. Chlorine alone in a mineral oil shows a 
better film strength than the lead soaps but is too 
corrosive to the axle housing. 

With demand for lower cars and higher speeds 
(lower center of gravity and smaller diameter 
wheels), automotive engineers developed hypoid 
axles. It was found that a passenger car hypoid gear 
axle operates under the most severe lubrication con- 
ditions at high speed, while a heavy-duty truck 
hypoid axle operates under the most severe lubrica- 
tion conditions at low speed with maximum engine 
torque in low gear. 

Early application of hypoid gears were not 
properly designed. The gears were not cut exactly 
true to obtain the lowest possible sliding friction and 
pressure, nor were they properly aligned in applica- 
tion, and excessive sliding friction, high local pres- 
sures, wear and overheating resulted. Under these 
faulty mechanical conditions, the newly developed 
hypoid gear lubricants had not only to lubricate these 
gears but had to overcome mechanical defects, which 
no lubricant is able to accomplish. These hypoid gear 
lubricants and the newer E. P. gear oils (without 
soap) were produced to meet the ever increasing 
speed and were satisfactory because the ring gear 


diameters were considerably reduced over the origi- 
nals used. : 


It was soon recognized that the only real test of a 
hypoid lubricant is its ability to lubricate the axle 
under actual service conditions, and consequently a 
Sévere test schedule was established. The present all- 
year hypoid gear lubricants have components of 
Yarious chemicals incorporated into the mineral oil. 
The SAE 80 and SAE 90 grades were made from 
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sulphurized oils containing about 1.36 percent sul- 
phur and 0.75 percent chlorine ‘in the finished prod- 
uct, with 5 percent special lead naphthenate. The fin- 
ished SAE 80 grade had a viscosity of 98 SUS/210° 
F. and 62,000 SUS/0° F., a pour point of minus 10° F. 
and an SAE film strength at 790 and 1000 rpm of 580 
pounds on both speeds. The SAE 90 grade contained 
a sulphurized Pennsylvania oil containing 1.80 per- 
cent sulphur and 5 percent special lead naphthenate. 
The finished product had a viscosity of 135 SUS/210° 
F., 1570 SUS/100° F., and 200,000 SUS/0° F., with 


-a film strength of 580 pounds on both speeds. These 


lubricants seemed satisfactory for both passenger car 
and truck hypoid real axles. 
Some of the newer hypoid gear lubricants have 


-only sulphur, chlorine, and a small amount of phos- 


phorus.* The mild sulphur-chloride base hypoid and 
E. P. gear lubricants produced Timken loads of from 
30 to 43 pounds while some hypoid gear lubricants 
went as high as 73 pounds on the Timken load. The 
four hypoid gear lubricants shown in Dr. Prutton’s 
article are as follows: 

1. A combination of 0.78 percent lead soap, 2.8 per- 
cent sulphur, and 1.0 percent chlorine which 
shows 69 pounds on the Timken machine. This 
lubricant passed the low speed high torque axle 
test, but showed erratic results on the SAE film 
strength machine at 1000 rpm. 

. A combination of 3.2 percent chlorine and 0.8 
percent sulphur showed 83 pounds on the Tim- 
ken machine and failed on the low speed high 
torque axle test. 

. A combination of 1.2 percent sulphur; 0.4 per- 
cent chlorine and 0.04 per cent phosphorus also 
showed a Timken load of 33 pounds but passed 
the low speed high torque axle test, no doubt © 
because of the incorporation of a small amount 
of phosphorus. 

. A combination of 1.5 percent sulphur and 0.04 
percent phosphorus passed the low speed high 
torque axle test and had a Timken load of 51 
pounds and an SAE film strength of only 70 
pounds at 1000 rpm. 

The highest SAE film strength test of the four 
lubricants shown, was the combination of 3.2 
percent chlorine and 0.8 percent sulphur which 
showed 320 pounds at 1000 rpm on the SAE 
machine, yet failed at the low speed high torque 
axle test, while the 1.2 percent sulphur; 0.4 per- 
cent chlorine and 0.04 percent phosphorus com- 
bination had an SAE load of only 250 pounds at 
1000 rpm and-passed the low speed high torque 
axle test, which again must be due to the small 
amount of phosphorus used. 

The high speed axle test was satisfactory on all 
four lubricants. No corrosion test was included in the 
analysis. According to the latest data, if a small per- 
centage of phosphorus is incorporated into the chlo- 
rine-sulphur type gear lubricants, it will produce a 
satisfactory and acceptable product. 


To produce a very stable product, it might be well 
to investigate the new fluorine compounds which in 
connection with other ingredients may produce a 
gear lubricant of high resistance to heat and one that 
is less corrosive than the present lubricants. Major 
specifications on these hypoid gear lubricants are: 
Full-scale axle tests, such as the Gleason test; shock 
loading at high speeds; and the 30-hour high torque 
low speed test. (U. S. Army Specifications 2-105B.) 


* Dr. C. F. Prutton—Steel, March 3lst, 1947. 
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Relationship of Reflux to 


Feed for a Fractionating 





Column 


WELLER R. PIERCE, 


Bartlesville, Oklahoma 


; are three methods which have been used 
in the past to express reflux ratio on a fractionating 
column, These are: (1) the fundamental or the ratio 





NOMENCLATURE 


A= more volatile assumed component 
B=less volatile assumed component 


«x = relative volatility—in this paper of compo- 
nent A to B 


Xad = mol fraction of A in distillate 


Xaf = mol fraction of A in feed 
(liquid, mixed or vapor phase) | 


Xaw = mol fraction of A in bottoms 
Xbd= mol fraction of B in distillate | 


Xbf = mol fraction of B in feed 
(liquid, mixed or vapor phase) 


Xbw = mol fraction of B in bottoms 
p = -———— 


Nm=>minimum number of plates in column (re- 
boiler assumed to be a perfect plate and 
not included) 

N = number of plates in column (reboiler not in- 
cluded) 

Nc = number of plates determined from curves 

Lmin = amount of minimum required reflux 
L = amount of operating reflux 
D = amount of overhead 
F = amount of feed 


V = amount of vapor rising in column below feed 
V = amount of vapor rising in column above feed 


‘L= amount of feed | 
J&Jm = factors used by Brown and Martin | 








92 {676} 


of the mols of liquid descending to the mols of 
vapor rising, (2) the ratio of liquid descending to the 
overhead product, and (3) the ratio of liquid descend- 
ing to the feed. The first two of these have been 
widely discussed in the literature, however, to the 
author’s knowledge, no publication concerning the 
latter ratio has ever appeared. 


Calculations On Assumed Systems 


Since many commercial columns with the same 
number of plates and making the same separation 
appeared to be operating at nearly similar ratios of 
reflux to feed, it seemed worth while to investigate 
this matter more extensively by making detailed cal- 
culations on several assumed systems. If such a sim- 
ple relationship as mentioned above did exist it would 























FIGURE 1 
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FIGURE 2 


be of great aid to the designer and the plant operator. 
The following separations were assumed and cal- 
culated by the graphical method of McCabe-Thiele® 
for various reflux ratios. The usual simplifying as- 
sumptions of adiabatic operation and equal molal 
heats of vaporization were naturally included in these 


calculations. 


















































Sepa- Relative Feed Overhead Bottom 
ration | Volatility (Com ition|\Composition|Composition Feed 
No. AtoB Mol, Frac. | Mol. Frac. | Mol. Frac. | Condition 
Menees 1.25 0.80A 0.95A 0.05A Sat. Liq. 
0.20B 0.05B 0.95B Sat. Lia 
1.25 0.60A 0.95A 0.05A Sat. Liq. 
0.40B 0.05B 0.95B Sat. Liq. 
1.25 0.40A 0.95A 0.05A Sat. Liq. 
0.60B 0.05B 0.95B Sat. Liq. 
1.25 0.20A 0.95A 0.05A Sat. Liq. 
0.80B 0.05B 0.95A Sat. Liq. 
2 1.25 0.80A 0.90A 0.20A Sat. Liq. 
0.20B 0.10B 0.80B Sat. Liq. 
1.25 0.60A 0.90A 0.20A Sat. Liq. 
0.40B 0.10B 0.80B Sat. Liq. 
1.25 0.40A 0.90A 0.20A Sat. Liq. 
0.60B 0.10B 0.80B Sat. Liq. 
o Wee 1.25 0.60A 0.80A 0.10A Sat. Liq. 
0.40B 0.20B 0.90B Sat. Liq. 
1.25 0.40A 0.80A 0.10A Sat. Liq. 
0.60B 0.20B 0.90B Sat. big. 
1.25 0.20A 0.80A 0.10A Sat. Liq. 
0.80B 0.20B 0.90B Sat. Liq. 
4 1.75 0.80A 0.90A 0.10A Sat. Liq. 
0.20B 0.10B 0.90B Sat. Liq. 
1.75 0.60A 0.90A 0.10A Sat. Liq. 
0.40B 0.10B 0.90B Sat. Liq. 
1.75 0.40A 0.90A 0.10A Sat. Liq. 
0.60B 0.10B 0.90B Sat. Liq. 
1.75 0.20A 0.90A 0.10A Sat. Liq. 
0.80B 0.10B 0.90B Sat. Liq. 
| re 1.50 0.80A 0.90A 0.10A Sat. Liq. 
| 0.20B 0.10B 0.90B Sat. Liq. 
1.50 0.60A 0.90A 0.10A Sat. Liq. 
0.40B 0.10B 0.90B Sat. Lig 
1.50 0.40A 0.90A 0.10A Sat. Liq. 
0.60B 0.10B 0.90B Sat. Liq. 
1.50 0.20A 0.90A 0.10A Sat. Liq. 
0.80B 0.10B 0.90B Sat. Liq. 
1.25 0.80A 0.95A 0.05A Sat. Vap. 
0.20B 0.05B 0.95B Sat. Vap. 
1.25 0.60A 0.95A 0.05A Sat. Vap. 
0.40B 0.05B 0.95B Sat. Vap. 
1.25 0.40A 0.95A 0.05A Sat. Vap. 
| 0.60B 0.05B 0.95B Sat. Vap. 
1.25 0.20A 0.95A 0.05A Sat. Vap. 
0.80B 0.05B 0.95B Sat. Vap. 
A total of 121 diagrams were made. 


Mathematical formulae were used to determine 
minimum reflux rather than to rely on graphical 
interpretation for this value. For the cases of liquid 
feed at the boiling point, Fenske’s formula’ was used 
to determine minimum reflux whereas for the case 
of saturated vapor feed, Underwood’s formula” was 
used. Underwood’s formula is identical to Fenske’s 
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when p=— 1, which is the situation for saturated 
liquid feed. 
These formulae are: 


Fenske’s Formula 


Lmin 1 (Xad_ . Xbd 
a ae XbF 





Underwood’s Formula 








oan 41) Xaf — (1+ p) Xad 
(=8" +1) Xbf — (1+ p) Xbd 
nS Xaf an — p Xad 
 Xbe an — pXbd 


An explanation of the nomenclature appears at the 
end of this article. 

Both of these formulae give exact answers for 
binary systems, but would be in error for multicom- 
ponent systems (unless the feed plate compositions 
were known) since in their derivation it was assumed 
what is essentially that at minimum reflux, the mol 
fraction of a component in the plate above the feed 
is the same as the mol fraction of that component in 
the feed. 

The number of theoretical plates obtained from the 
McCabe-Thiele diagrams were then plotted against 
reflux ratio so that for various feed compositions, the 
reflux ratio at the required number of plates could be 
determined. The reboiler was not counted as a plate. 
Neither was a tray efficiency assumed which would 
have a slight effect upon the results presented. 

Figure 1 is a plot of the function L/F (reflux to 
feed) versus the mol fraction of the more volatile 
component (A) in the feed for separation 1 above. 
The numbers of theoretical plates are plotted as 
parameters. In all cases, the mol ratio L/F is used, 
but a volume ratio could be employed with negligible 
difference. It can be observed that as the reflux is 
increased or as the number of plates approach the 
minimum, the variation from a straight line becomes 
greater. At total reflux, however, there would be a 
straight line at an infinite L/F value. This can be 
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readily concluded from Fenske’s formula’ for mini- 
, mum plates. 


Xad Xbw 
as a: (xa “Ss =) 
r “a log « 





Figures 2 and 3 are plots for less sharp separations 
and show that the deviations from a straight line are 
even greater. For separations 1 and 2, the ratios L/F 
and L/D arecompared with each other in Table 1. 


TABLE 1 
Comparison of Reflux Ratios 


SEPARATION 1 SEPARATION 2 
43 PLATES 28 














Plates 
Feed Comp L/F L/D Feed Comp. L/F L/D 
0.80A 3.73 4.48 RE 2.09 2.44 
0.60A 4.92 8.05 0.60A 3.69 6.46 
0.40A 5.15 13.2 0.40A 2.96 10.4 
0.20A 3.84 23.0 


























Figures 4 and 5 are comparable separations for rela- 
tive volatilities of 1.50 and 1.75 and show the effect 
of relative volatility on the ratio L/F. For example, at 
a feed composition of 0.60A, at fourteen plates the 
ratios L/F are 3.05 and 1.21 for relative volatilities 
of 1.50 and 1.75, respectively. In order to determine 
the effect of feed condition on the relationship, cal- 
culations were made for separation 1 in which a 
saturated vapor feed was assumed. These results are 
plotted in Figure 6 and compared in Figure 7 with 
the saturated liquid feed results. 

The reflux required is greater for vapor feed than 
for liquid feed but did not have as pronounced an 
effect as changing the relative volatility in separa- 
tions 4 and 5. Thus, columns in commercial operation 
with different relative volatilities should show vari- 
ances in their reflux to feed ratios, and also for the 
same system, the L/F value should not change to a 





























TABLE 2 
Separation 1 
Gilliland Logarithmic and Brown and Martin Correlations 
a=1.25 D=0.95A W=0.05A 
Nm=25.4 
PERCENT DEVIATION 
Brown and 
Gilliland Martin 

FEED COMP. L/D N + — + —_ 

0.80A 3.50 oo 
4.38 44.0 9.5 9.8 
4.90 39.6 9.4 10.4 
5.60 35.0 11.6 13.8 
6.30 33.0 11.3 13.8 
7.00 32.0 9.6 12.8 
8.40 31.5 5.4 8.7 

RR tects: 571 | © 
, 7.14 48.0 1.3 1.6 
7.99 43.2 1.6 2.3 
9.14 38.7 5 4.7 
10.3 36.3 5 5.2 
11.4 35.0 0.6 4.6 
13.7 33.5 1.8° 2.9 

0.40A... 9.07 oo 

11.3 50.8 8.1 4.1 
12.7 45.0 8.1 1.8 

14.5 39.1 1.8 3.7 
16.3 36.6 1.9 4.4 
18.1 35.2 2.0 4.1 
21.8 33.6 3.4 2.6 

Sted. 6 otwee ut ved 18.7 co) 
23.3 42.4 8.0 13.1 
26.2 39.2 5.8 11.3 
29.9 36.1 4.5 11.1 
33.6 33.6 5.9 12.3 
37.4 31.5 7.9 14.2 


































































































TABLE 3 
Separation 2 
Gilliland Logarithmic and Brown and Martin Correlations 
a=1.25 D=0.90A W=0.20A 
Nm=15.1 
PERCENT DEVIATION 
Brown and 
Gilliland Martin 
FEED COMP. L/D N + ~— + <i 
0.80A 2.00 « P 
2.50 27.2 9.3 6.2 
2.80 24.2 11.4 8.0 
3.20 22.2 9.8 8.3 
3.60 21.5 6.5 5.7 
4.00 20.8 5.5 4.6 
4.80 19.7 3.9 3.9 
7 RAE 4.75| “aq 
5.94 29.9 3.8 3.1 
6.65 27.2 5.4 3.4 
7.60 24.4 4.3 0.8 
8.55 22.4 1.8 1.8 
9.50 21.3 1.4 2.3 
e 11.4 20.4 3.0 0.5 
0.40A ind £1  « a 
10.2 28.6 1.1 1.4 
11.4 25.6 0.8 2.7 
13.1 23.2 0.9 4.1 
14.7 21.8 0.5 4.4 
16.3 20.9 1.0 4.1 
19.6 19.6 0.5 4.4 
TABLE 4 
Separation 3 
Gilliland Logarithmic and Brown and Martin Correlations 
a=1.25 D=0.80A W=0.10A 
Na=15.1 
PERCENT DEVIATION 
Brown and 
Gilliland Martin 
FEED COMP. L/D N - as + — 
eee 2.83 C) 
3.54 30.5 3.7 5.2 
3.96 27.2 3.0 3.4 
4.53 24.5 3.1 1.2 
5.10 22.7 0.9 04 
5.66 21.6 0.5 0.9 
6.79 20.4 1.5 0.5 
Es + «> 02% wep uede 6.34 ) 
7.93 32.7 18.7 12.8 
8.88 27.6 8.7 4.9 
vs 10.2 24.0 3.4 0.8 
11.4 22.1 1.4 3.1 
12.7 20.9 0.5 4.1 
15.2 19.6 0.0 4.4 
SaGaw sdcsvunmann 14.7 co) 
18.4 25.7 7.6 11.4 
20.6 23.5 6.0 10.6 
23.6 21.7 4.4 10.3 
26.6 20.7 3.3 9.2 
29.5 20.0 2.4 8.3 
35.4 18.8 3.1 8.3 


























great extent if liquid feed conditions are compared 
with those of vapor feed. 

The reflux to feed ratios for various separations at 
minimum reflux are plotted in Figure 8. For the 
theoretical case of 100 percent recovery of products 
and saturated liquid feed, the ratio Lmin/F is 1/*—I 
for any feed_composition (except 0 and 100 percent 
A). Since this separation would be obtainable only 
with an infinite number of plates, 1/*—1 is the 
maximum value of Lmin/F for a saturated liquid 
feed. The deviation from this value becomes greatef 
as the purities of products decrease. For saturate 
vapor feed, the maximum Lmin/F ratio was foun 
to be ((1/* —1) + Xbf). A linear relationship was 
not found to exist for other degrees of feed heating: 
However, Lmin/F would be less than 1/«—1 for 
subcooled liquid feeds, between 1/<—1 and (1/*—1) 
-+_Xbf for partially vaporized feeds, and greater that 
((1/—1)-+-Xbf) for superheated vapor feeds. Mathe- 
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FIGURE 7 


matical formulae for each of these cases were not 
tully investigated. In the case of adjacent key com- 
Ponents in multicomponent distillation, the above 
would also represent maximums if the components 
heavier than the heavy key were used in determining 
the value Xbf. For cases with intermediate com- 
Ponents between the keys, these formulae would not 
necessarily represent maximums. A wide variation 
may be observed in the reflux to feed values of Figure 
aga Lmin/F has been calculated for different 
Ses. 
tS Aad the designer then, this rule of thumb should 
€ quite useful in his preliminary calculations or for 
the economist in his comparisons of several process 
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variations. The curves also indicate that the relation- 
ship becomes limited in its extension at feed com- 
positions near either one of the products. 


Comparison of Empirical Formulae for 
Fractionating Columns 


Since an abundant amount of data was available 
from these calculations, two well known correlations 
for obtaining theoretical plates at various reflux 
values were examined. Gilliland’s logarithmic plot," 




















































































































TABLE 5 
Separation 4 
Gilliland Logarithmic and Brown and Martin Correlations 
a=1.75 D=0.90A W=0.10A 
Nm=6.86 
PERCENT DEVIATION 
Brown and 
Gilliland Martin 
FEED COMP. L/D N + ~ + _— 
0.80A. . 0.33 2 
0.42 13.6 21.8 3.0 
0.47 12.3 21.7 3.4 
0.53 11.6 19.4 5.5 
0.60 11.1 18.4 6.7 
0.67 10.6 17.8 7.1 
0.80 10.1 15.1 8.6 
RE ok cata 142] © 
1.78 15.4 6.9 16.7 
1.99 13.6 4.6 14.3 
2.27 12.2 2.5 10.9 
2.56 11.2 0.9 7.7 
2.84 10.6 1.0 7.1 
3.41 9.8] 0.0 5.4 
BARS l scart 2.61 | 
3.26 15.9 13.€ 20.5 
3.65 13.5 8.0 13.4 
4.18 12.3 8.9 11.8 
4.70 11.4 7.6 9.6 
5.22 10.7 7.0 ~ 8.1 
6.26 9.8 5.4 5.4 
ey 5.70 x 
7.12 13.7 2.2 3.8 
7.98 12.0 0.8 0.8 
9.12 10.8 0.9 1.8 
10.3 10.1 0.0 2.9 
11.4 9.6 1.0 3.0 
13.7 9.0 1.1 3.2 
TABLE 6 
Separation 5 
Gilliland Logarithmic and Brown and Martin Correlations 
cx =1.50 D=0.90A W=0.10A 
Nm=9.83 ‘ 
PERCENT DEVIATION 
Brown and 
Gilliland Martin 
FEED COMP. L/D N + — + — 
0.80A. . 0.75 2 
0.94 17.5 19.0 7.4 
1.05 16.2 18.2 5.3 
1.20 15.1 16.1 3.8 
1.35 14.3 14.9 3.4 
1.50 13.9 12.6 2.1 
1.80 13.4 . 9.5 0.0 
ye Ee ee ae 2.25 oo 
2.81 21.0 6.1 11.1 
3.15 18.2 2.8 6.4 
3.60 16.4 1.9 4.5 
4.05 15.3 2.7 3.4 
4.50 14.5 1.4 2.1 
5.40 13.4 0.0 0.0 
ae 4.00 oo 
5.00 21.0 10.0 11.1 
5.60 18.5 8.2 8.2 
-6.40 16.7 7.7 6:4 
7.20 15.4 5.5 4.1 
8.00 14.6 5.0 2.8 
9.60 13.6 3.8 1.5 
0.20A 8.62 wo 
10.8 18.1 3.2 4.2 
12.1 16.6 0.6 2.9 
13.8 15.2 0.0 3.2 
15.5 14.2 0.0 4.0 
17.2 13.4 0.7 5.6 
20.7 12.2 4.7 9.0 
{679} 95 








TABLE 7 




































Separation 6 
Gilliland Logarithmic Correlation 
a= 1.25 D=0.95A W=0.05A 
Nm=25.4 
PERCENT DEVIATION 
FEED COMP. L/D N + _ 
es ee 3.94 oo 
4.93 42.9 10.4 
5.52 40.6 5.8 
6.30 38.2 3.0 
7.09 36.3 1.9 
7.88 34.8 1.4 
9.46 32.3 3.0 
ie Was Wane cos iae 6.42 ~ 
. 8.02 51.1 7.8 
8.99 45.0 6.4 
10.3 40.4 4.4 
11.6 37.6 3.6 
12.8 35.9 3.2 
15.4 33.8 2.7 
De ketvenviere ss 10.5 oo 
13.1 48.5 4.1 
14.8 43.9 5.3 
16.9 40.2 5.2 
19.0 38.0 5.8 
21.1 36.1 4.9 
25.3 33.5 3.1 
- Ss 22.8 2 
28.4 42.6 7. 
31.9 38.9 6.0 
36.4 35.8 5 
41.0 34.2 3.9 
45.5 32.9 3.8 
54.6 30.9 = 











Figure 9, was investigated and, based on 131 deter- 
minations, an average deviation of —1.1 percent was 
found. The deviations were calculated by the formula, 


N—Nec 
Ne 


A negative deviation indicates that the calculated 
plates were slightly less than the value obtained from 
the curve. This would be conservative when solving 
for the number of plates at a designated reflux ratio. 
The reverse calculation would give a reflux slightly 
less than required. The maximum positive and nega- 
tive deviations were 18.7 and 21.8 percent, respec- 
tively. 

The Brown and Martin correlation’ (Figure 10) 


< 100 = percent deviation 


TABLE 8 
Separation 6 
Brown and Martin Correlation 





























a=1.25 D=0.95A W=0.05A 
Na=25.4 
PERCENT DEVIATION 
FEED COMP. J/J min N + — 
Dosh bosttoued ee 0.81 43.2 12.0 
0.72 41.0 7.9 
0.63 38.5 5.2 
0.55 36.5 4.4 
0.50 35.0 4.4 
0.41 32.5 5.5 
Dibespewstics saci 0.78 51.1 6.9 
0.69 450 4.2 
0.60 40.4 2.0 
0.53 37.6 0.0 
0.47 35.9 0.0 
0.39 33.8 0.3 
EE ee 0.78 48.5 2.5 
0.68 43.9 2.8 
0.59 40.2 2.3 
0.52 38.0 2.4 
0.46 36.1 1.4 
0.38 33.5 0.0 
nS #6 bite comman 0.76 42.6 7.8 
0.66 38.9 7.2 
0.57 35.8 7.3 
0.50 34.1 6.8 
0.44 32.9 6.0 
0.36 30.9 6.4 
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was next investigated. Brown and Martin plotted 
J/Jmin versus N/Nm, where J/Jmin represented 


LV 





VL ee) 
( LV ) ; 
=— —1 min 
VL 
This can be reduced to Lmin/L for saturated 
liquid feed and therefore makes their correlation less 
cumbersome to use (Appendix I). An average devia- 
tion of —0.9 percent was found for this correlation. 
The maximum positive and negative deviations were 
20.5 and 14.2 percent, respectively. The correlation 
of Brown and Martin was based on saturated liquid 
feed but a suggestion was given by-them for correct- 
ing their curves for other feed conditions by assuming 
a feed composition corresponding to the intersection 
of the operating lines. ]/Jmin or its equivalent 
Vmin/V for separation 6 was found to correlate 
reasonably well with their curve without making the 
assumption of a pseudo feed composition. The aver- 
age deviation was —2.4 percent. The saturated vapor 
feed case was included in the test of the Gilliland cor- 
relation. The maximum positive and negative devia 
tions of each correlation did not occur with the same 
separation as an inspection of the tables will show. 
Both of these correlations are probably well within 
the accuracy required for preliminary design work. 
In seeking a better representation of the data, tt 
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Jmin 
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would probably be necessary to obtain separate plots 
for the rectifying and stripping plates. For cases of 
non-ideal solutions, investigation by a different 
method is required. 


Conclusions 


As a rule of thumb for the designer, the function 
L/F is a constant for the same separation at the same 
number of plates, regardless of the feed composition. 
The ratio is not a concrete value but does seem to 
offer some use. The maximum Lmin/F would be 
1/x —1 for saturated liquid feed while (1/*—1)+ 
Xbf) represents the maximum ratio for minimum 
reflux with a saturated vapor feed. These values rep- 
resent maximums, the deviation from which becomes 
greater the “sloppier” the separation, or in other 
words the less pure the distillate and bottoms. For 
other feed conditions, the Lmin/F ratio would be less 
than 1/*—1 for subcooled. liquid feeds, between 
1/ —1and ((1/*—1)+-Xbf) for partially vaporized 
feeds, and greater than ((1/<—1)+Xbf) for super- 
heated vapor feeds. For multiple component distilla- 
tion these maximums would also hold for the case of 
adjacent key components if the components heavier 
than the heavy key are included in the percentage of 
the heavy key component in the feed. For the case of 
an intermediate component, these values would not 
necessarily represent maximums. The data obtained 
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FIGURE 10 
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Brown and Martin Factors 
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For saturated liquid feed V = V and L = L+F 


Lk L+F—L 
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Lmin + F — Lmin 





Lmin 











from graphical tray to tray calculations were found 
to correlate satisfactorily for the Gilliland logarithmic 
and the Brown and Martin correlations. 

In this paper, optimum feed plate location was as- 
sumed in all cases. In plant operations it is not 
always easy to change the feed location to the opti- 
mum plate and therefore calculations should be made 
correcting for this condition when seeking correla- 
tions of the above type. Since the adjustments re- 
quired in multiple component distillation would be 
very tedious, no such calculations have been included 


in this paper. 
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ace term in this title has several definitions, or 
shades of meaning, some of which are not applicable 
to this discussion. 

By functions we mean the duties, trusts and other 
business belonging to, or required of, a profession. By 
responsibilities we mean all the obligations and liabilities 
involved in properly discharging those duties, trusts 
and other business. 

One of the responsibilities of a profession is the 
competent execution of its functions. This means that 
the profession must assemble all the necessary tal- 
ents, tools and other requisites for performing its 
duties. This engenders other responsibilities. For in- 
stance, education of personnel is not necessarily a 
function of an instrument department; but provision 
of properly educated and trained personnel most cer- 
tainly is a responsibility of an instrument department. 
Therefore, under certain conditions, personnel edu- 
‘cation may become its responsibility. Briefly, func- 
tions breed responsibilities; responsibilities result 
from functions. 

Even the term instrument department needs some defi- 
nition ; because there are just about as many differ- 
ent kinds of instrument departments as there are 
different types of plants. Usually the instrument de- 


partment is a service organization that has evolved, 
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| wsTRUMENTS for recording, controlling, and indicating process tempera- 
tures, flows, pressures, and other similar variables, are recognized as being 
equally important as the other equipment employed in the plant. Develop- 
ment of instruments and their applications is progressing rapidly whereas, 
the evolution of the instrument department, in general, is lagging badly. 
This paper sets forth, clearly and concisely, the functions and responsi- | 
bilities of the well-organized instrument department in today’s modern | 
refinery. The instrument department is charged with the all-inclusive func- | 
tion: “the assurance of maximum accuracy in all the measuring devices | 
| 
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under its care, and optimum control from all the automatic regulating 
mechanisms under its jurisdiction.” Also pointed out for discussion, are 
the three major functions of the department: 1) selection, 2) installation, | 
and 3) maintenance of the instruments. | 

Presented before the Second Annual Short Course on “Instrumentation | 
for the Process Industries” at the A. & M. College of Texas, August 27-29, | 
this paper will be published in the bulletin on the proceedings of the short 





or that just grew, to meet the needs of the particular 
plant it serves. There are some that consist of only 
one or two men whose principal duty is the mainte- 
nance of one type of instrument. There are others 
comprising as many as 100 or more men who service, 
along with conventional measuring and controlling 
apparatus, practically everything from the automatic 
operator on the plant gate to the working whistle. 

It is necessary to draw a line somewhere between 
these extremes; so for purposes of discussion, we 
have constructed a hypothetical semi-modern chemt- 
cal processing plant where units have been added 
gradually over the last 15 years. In general, its proc 
esses are continuous, but a few batch-type units re 
main. It employs a little more than 200 operating 
personnel supervised by a staff of 30 persons, an 
employs a maintenance crew of about 125 men. Its 
warehousing, shipping and clerical staffs excluding 
management total 150 employes. It represents am 
initial investment of some $15 million, about a third 
of which has been written off or retired. About 5 pet 
cent of this investment—roughly $4000 per operating 
employe—was expended for measuring and control- 
ling equipment. 

The instrument department at this plant consists 
of 25 men, including the foreman and a department 
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head who also acts as instrument engineer. About 
its duties it has some definite, fixed ideas. It insists 
that measurement and control is its business. It as- 
serts emphatically that it should service not only the 
final indicating or recording means, but also all the 
other elements—that is, the primary element and 
connecting piping—that make up the measuring sys- 
tem. Likewise, it insists on maintaining all the ele- 
ments of the controlling system including the measur- 
ing system, the controller mechanism, connecting 
tubing or wiring, and the controlled element, be it 
valve or other. It wants jurisdiction over all the 
measuring and controlling devices in the plant with 
the possible exception of a few pieces of specialized 
laboratory apparatus. It wants nothing more; it 
wants nothing less. 


Jurisdiction Determined 


It does not want to maintain the telephone system, 
despite the fact that phones are sometimes called “in- 
struments.” Neither does it want to service the 
several loud-speaker and public-address systems in 
use in the plant. It has won a jurisdictional dispute 
with the machinists and was awarded servicing con- 
trol valves. It has lost a jurisdictional dispute over 
instrument piping to the pipefitters, and a similar one 
over pyrometer leadwire to the electricians, with the 
express provision that the instrument department 
has the authority to condemn work not meeting its 


, standards. It does not want, but is saddled with, a 


large number of “nuisance items” passed on to it 
simply because no other department could, or would, 
service them properly. This apparatus includes such 
items as vacuum eductors and ejectors, refrigerators 
and water coolers, steam-jet hot water heaters, etc. 
It has under its care the various items manufactured 
by approximately 40 firms. It is struggling along with 
an educational program, some nebulous policies, and 
mediocre cooperation. 

Thus we have our instrument department. We 
think it is fairly typical. Its prototype, complete with 
organization, jurisdiction, attitudes and problems, ex- 
ists in several plants with which we are familiar. 

What are its functions? What responsibilities do 
they entail ? 


Function Established 


_In general, as we stated in the definition, a func- 
tion of the instrument department is some duty that 
is expected of it. This implies that functions are de- 
termined or established by some agency outside of 
the department. Often they accumulate by some other 
agency saying “Let’s turn this over to the instru- 
ment department.” This usually occurs where the 
instrument department just grows, and duties and 
assignments keep accumulating in a sort of “hodge- 
podge” that eventually must be straightened out. Oc- 
casionally, recognition comes directly from manage- 
ment along with a clear-cut definition of duty, but 
this is rather rare. Usually, it is up to the head of 
the instrument department to force the issue. Quite 
often he voluntarily defines his functions in estab- 
lishing the character of his responsibilities. 
Regardless of past attitudes, methods of growth, 
When or how determined, it is usually established 
that the instrument department has one all-inclusive 
function: “the assurance of maximum accuracy in 
all the measuring devices under its care, and optimum 
‘ontrol from all the automatic regulating mechan- 
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isms under-its jurisdiction.” This is the father of all 
its other functions and the origin of most of its re- 
sponsibilities. Three major functions are its direct 
descendents ; they are: 1) the selection of the instru- 
ment, 2) the installation of the instrument, and 3) 
the maintenance of the instrument. | 

Accuracy of measurement and optimum control are 
dependent on these three things, no one of which 
is any more important than the other. Selection, in- 
stallation, and maintenance, must be given proper 
attention if the primary function is to be discharged. 
Since the instrument department is responsible for 
accuracy and control quality, these three functions 
and all their attendant responsibilities should be 
placed in its hands. 

Let us briefly examine some of the responsibilities 
these functions carry with them. The first thing to be 
determined in the selection of the instrument is its 
application. This requires a basic understanding of 
the process. The person making the selection must 
understand the duties required of the instrument so 
that he can determine its range, as well as its accuracy 
and sensitivity Specifications. He must know charac- 
teristics of the material with which it is to be used 
so that he may choose the proper materials and con- 
struction details. He must know its physical location 
so that he can select proper case design, explosion- 
resistant characteristics, etc. He- must have some 
knowledge of operating details and be able to recog- 
nize job peculiarities that, particularly in. automatic 
control service, influence efficiency. He must know 
the characteristics of pumps, heat exchangers, col- 
umns, blowers and other equipment with which his 
mechanisms are to be used. 

This constitutes a large order. It is tantamount to 
saying that each instrument department must in- 
corporate a process-control engineer, but that is not 
necessarily true. If proper cooperative policies are 
worked out, this function can be discharged rather 
easily and with very good results. This will be dis- 
cussed in more detail later. Suffice to say for the 
present that the instrument department must have 
available all the knowledge and talents set forth 
above. It can then proceed with its other duties in 
making a proper selection; i.e., the type and grade 
of the instrument for a given application. 

The choice of details such as the physical principle 
upon which measurement is based, design of primary 
element, principle and method of intelligence-trans- 
mission, etc., should be surrendered completely to the 
instrument department. They are just as much a 
part of the measuring system as the final measuring 
means. And most certainly the instrument depart- 
ment should specify the grade of the instrument ; that 
is, the refinements, the number and character of its 
control functions, if it is.a controller. Likewise, if it 
is a controller, the instrument department should 
select the principle to be utilized in control, be it 
electrical, pneumatic or other; and should calculate 
the dimensions and specify details of the final con- 
trolled element and all its appurtenances. 


Ultimate Cost Is the Thing 


This, too, sounds like a large order ; but as the head 
of any instrument department knows, it is not at all 
difficult if the proper fact-finding organization has 
been set up within the department. This involves 
other responsibilities, of course. A complete cost and 
performance-data file must be set up to guide selec- 
tion aright in the matter of costs. Incidentally, we 
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might make the observation here that first cost is 
relatively unimportant in the selection of an instru- 
ment. Ultimate costs are what count. If a higher- 
priced instrument requires less maintenance, will 
make more product, or better product, it is much 
less expensive in the end than a low-priced one. 
Experience, the instrument man’s chief stock in 
trade, is essential in proper selection of instruments; 
but an ultimate cost file is very helpful if an argu- 
ment arises with other departments over initial costs. 
It may be beneficial for the instrument department 
to set up and adhere to a standardization policy. This 
reduces parts stock among its many other beneficial 
features, and it has a direct bearing on instrument 
selection. 

The importance of proper instrument selection can- 
not be over-emphasized. If all the details that consti- 
tute a measuring and/or controlling system are not 
thoroughly investigated and provided for, the suc- 
cessful functioning of the instrument will be a matter 
of luck, and these important details are so numerous 
that the odds are 10 to 1, 50 to 1, or 100 to 1 against 
optimum operation. Doubtless all of us have seen 
head meters applied on the discharge of simplex re- 
ciprocating pumps and accurate measurements ex- 
pected. Many of us have seen two-position pressure 
controllers applied to fractionating columns whose 
temperatures must be held in steady state. These two 
practices are for the most part ancient history now. 
Everybody knows better. Let’s take something more 
modern. 

In cascaded control systems, we quite often en- 
counter a liquid-level controller whose air-output 
pneumatically sets the index_on a rate-of-flow con- 
troller. As often as not, probably more often than not 
one will find the liquid-level controller equipped only 
with proportional band adjustments, while the flow 
controller is equipped with very elaborate mechanism 
for proportional speed floating action. This is ex- 
actly the opposite of what is required for optimum 
control. The level controller, the master in command 
of the process, whose response is influenced by inflow 
as well as outflow, by vessel shape and other factors, 
cries out in a loud voice for floating action (or “auto- 
matic reset” to use a condemned, but probably more 
widely recognized term). Its slave, the flow con- 
troller, with practically zero dead time and a very 
short time constant, has only one duty—to obey the 
commands of the LLC. It needs only proportional 
position action and will probably respond best when 
set only slightly under ultimate sensitivity. 





Selection of Instrument 


Only the instrument man knows these things. The 
process man can’t keep the tremendous volume of 
such details in his head. Instrument selection is the 
right, the duty, and should be a recognized function of 
the instrument department. It carries with it one 
other important responsibility—keeping up with the 
latest developments, but this will be discussed in 
more detail later. 

Let us now examine the second of the major func- 
tions, that very important item, installation. Regard- 
less of the quality, type, grade or initial cost of the 
instrument, it can never function properly unless it is 
properly installed. We have seen some instruments 
that would render a far greater service were they 
completely removed and stored in a warehouse. Due 
to faulty installation they are purveyors of false in- 
formation, more detrimental to the operator than no 
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information. An instrument improperly installed is 
seldom accurate, always expensive to maintain, and 
is a general source of annoyance to everybody con- 
cerned. Further, its untrustworthiness affects the 
morale of the operator on the theory “if you can’t 
trust it, why worry about it?” 

It is a paying proposition to correct faulty installa- 
tions, but it is much more economical to prevent 
them. This can be done by placing supervision of all 
installation, whether local or by contractor, in the 
hands of the instrument department. We are in com- 
plete agreement with our typical instrument depart- 
ment. It should either do the work itself or have 
authority to condemn the work of others. 

If the instrument department is assigned this duty, 
it must shoulder several responsibilities. In the first 
place, it must carefully compile a complete set of in- 
stallation standards to be presented to the people 
doing the work. It must check the contractors typical 
installation drawings to see that they conform to 
these standards. When piping, wiring and equipment 
prints are available, it must carefully check them for 
such items as improper length of orifice runs, faulty 
electrical hookups, improper location of pyrometer 
wells, etc. In short, it must do everything to correct 
faults before they emerge from the blueprint stage. 


Instrument Inspector Suggested 


But not all the faults can be corrected in this stage. 
The contractor is handicapped when it comes to in- 
strument installation. He must use whatever labor 
is available locally for his installation crews, and it 
is seldom that he can find on the labor market any- 
one who understands even the rudimentary princi- 
ples of instrumentation. As a result one may find a 
Series 60 weld-neck orifice flange welded to a Sched- 
ule 40 meter run without regard to the resulting 
“collar” that distorts the stream flow. “Double- 
reverses” are found in pyrometer circuits, pressure 
seal pots are found mounted up-side-down, tempera- 
ture recorder sockets are mounted in dead areas 
instead of the point of highest velocity. These things 
are really not the fault of the contractor and quite 
often are embarrassing to him when they are pointed 
out. We believe he will usually welcome, what it is 
the duty of the instrument department to provide, a 
competent instrument inspector. This man_ should 
have a complete knowledge of instrumentation, and 
should inquire of workmen before they do a job how 
they plan to do it and thus prevent their doing tt 
wrong. This is better than eventual condemnation. 
A competent man using this method should be able 
to save considerable sums because correction ol 
faulty installation is expensive. A recently published 
figure for one company showed approximately 5000 
man-hours for correcting faults, breakage, etc., 00 
one large plant. Doubtless this figure is small com- 
pared with losses that would have accrued had not 
the faults been corrected. 

Now let us turn to the best known and probably 
most widely recognized function, maintenance. So 
many are the responsibilities that they are difficult 
even to enumerate. However, they are comparatively 
well-known and prolonged discussion is not justified. 
A brief classification should be sufficient. 

In general, this function can be divided into four 
important duties. The first is provision of proper @& 
partmental personnel. The attendant responsibilities at 
compilation of adaptability tests and “entrance & 
aminations ;” education and training of mechanics; 
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provision of suitable texts and maintenance instruc- 
tions; establishment of satisfactory working condi- 
tions; and maintenance of departmental morale. 


The second is the provision of suitable shop facilities, 
and the responsibilities are: provision of adequate 
space to work equipped with the best obtainable 
lighting and ventilating facilities (air conditioning 
where required) ; procurement of all necessary clean- 
ing equipment, tools and labor saving devices; pro- 
curement of adequate primary standards, calibrating 
and testing equipment; and provision of suitable and 
convenient space for the storage of tools, parts, and 
equipment in process of, or awaiting, repairs. 


The third is departmental management entailing such 
responsibilities as distribution of personnel ; dispatch- 
ing the work; maintenance of safety ; management of 
supplies ; compilation of cost and data files; prepara- 
tion of charts of. lubricants, packings, - diaphragm 
materials, etc.; compilation of a suitable library, and 
the many other details that constitute the efficient 
handling of the departments. 


The fourth, and one of the most important, is depart- 
mental cooperation. It necessitates establishment of and 
adherence to definite uniform policies with the other 
departments in the plant. Periodic meetings with the 
heads of these departments along with representa- 
tives from the technical section, the laboratories and 
management often prove quite fruitful. It is only at 
such meetings that instrument exchange policies, 
spare stock agreements, and uniform protedures can 
be worked out. There are other benefits to be de- 
rived from such gatherings to be discussed later. 


These, we think, are the most important recognized 
functions and responsibilities of our typical instru- 
ment department. As stated before, they have been 
known, talked about and written about for years. This 
does not mean, however, that they have been ac- 
cepted universally. In some plants the instrument de- 
partment has no part whatever in selection, and very 
little part in installation. In others it is denied the 
right to service control valves. In still others, despite 
the fact that the instrument department is charged 
with accuracy of measurement, heads of other de- 
partments indiscriminately change the elevation of 
thermal systems, and calculate and install new orifice 
plates without its knowledge. 


Management’s Role 


Unhappy, indeed, must be the supervisor of such 
a department, and uneasy must lie his head. His first, 
most imperative responsibility is to rectify these con- 
ditions. Despite the fact that his efforts may precipi- 
tate jurisdictional disputes and minor interdepart- 
mental rows, we doubt that he will have much diffi- 
culty, if he carries his argument to top management. 
Management knows that, if an instrument depart- 
ment is allowed to service only the mechanism in the 
instrument with all pipe work done exclusively by 
the pipefitters and all control valves maintained by 
the machinists, then the instrument department can- 
not be held respoisible for control quality. It realizes 
that the agency actually responsible is the one to 
whom the heads of these three groups report. Man- 
#gement will doubtless endorse the instrument de- 
Partment’s recommendations, and grant the authority 
necessary to rectify such conditions. 

Such rectification may prove embarrassing, how- 
‘ver, because despite the fact that it may be due to 

aphazard growth, in most departments this situa- 
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tion should have been cleared up years ago. Rectifi- 
cation now is based on “hindsight” rather than “fore- 
sight.” Nevertheless, it should be done, Selection, | 
installation, and maintenance are all functions of the 
instrument department, and as our typical instru- 
ment department contends, complete authority over 
all measuring and controlling system elements should 
be granted to it. Otherwise, it cannot competently 
discharge its primary function. 

We have said that corrections based on “hindsight” 
can be embarrassing. This emphasizes the importance 
of another type of responsibilities—those based on 
“foresight.” These duties have their origin in a rather 
broad, blanketing function, never quite definite, some- 
times not even recognized. Management, in most 
cases, expects its instrument department to “stay on 
its toes,” to keep informed on latest developments, 


,to project its thinking into the future, and organize 


its resources to meet future requirements. Be it nebulous 
and hazy, this is a function of considerable conse- 
quence; and of all its attendant responsibilities, there 
is one so imperative we are inclined to issue it as a 
command, “stay young!” 


“Stay Young!” 


A few heads of instrument departments have been 
in the game for 10, 15 and 20 years and some of us 
are getting a little gray and others are growing bald. 
But, regardless of the condition outside the skull, 
what’s in it must be amenable to new ideas, even if 
they are definitely of “long-hair” derivation. We may 
be getting a little heavy around the waist-line, but 
we can tolerate no middle-aged fat between the ears. 
We are in the youngest, fastest-moving profession 
in existence. We must keep our thinking young, our 
attitudes aggressive, and our horizons wide. As indi- 
viduals, we can do this by participating in programs 
like this one, by membership in technical societies, 
by serving on the committees that are gathering to- 
gether some of the loose ends that were scattered 
helter-skelter by the rapid progress of our profession. 
Departmentally we can “stay young” by hiring in 
young graduates who have exerted the extra effort 
to master courses in special measurements, process 
control, and servo-mechanisms which, incidentally, 
are seldom required for graduation. These youngsters 
may be labeled “long-haired boys,” but usually they 
are well-grounded in the arts of physical analysis 
and mathematical solution. Their ability, exuberance 
and aggressiveness, under the reins of experience, 
should prove highly beneficial to our departments. 

The second responsibility is to analyze trends. 
“Trends” here do not refer to, let us say, the tendency 
to use rectangular-case instruments instead of round- 
case types. The trends we speak of refer to the sig- 
nificant movements of and improvements in measure- 
ment and control methods, and their influence on 
process design and operation. Analyzing them amounts 
to extrapolating the instrumentation progress curve, 
and before we can extrapolate we must examine the 
existing portion of our curve and determine the 
character of the practices of bygone years. 

In any industry you choose to examine, process de- 
sign and instrumentation have advanced together. 
Their progress has been not unlike that of two boys 
tied together for a three-legged race. Each takes an 
individual step, then they take a step together. That 
is exactly what has happened in the case of processes 
and instruments. A process would demand a certain 
instrument and somebody would build it. The builder 
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would get a new idea, build a model and take it to 
the process designer, who might be able to use it to 
better his process. Their progress was somewhat 
jerky, and there were some spills, but they went 
places. Indeed, they are continuing to go places for, 
in general, this three-legged race is still going on. 
These two agencies have hobbled and hopped through 
three “instrumentation eras” and are now entering the 
fourth. 

In the beginning of any industry, processes were 
crude, A minimum of basic equipment was used and 
operators were instructed to do things a certain 
way so the resulting product would meet specifica- 
tions. A few pressure gauges and mercury-in-glass 
thermometers were used, and operators found by 
maintaining certain conditions with them, better 
product or higher yields could be obtained. This was, 
let us say, the pressure-gauge era. 

Process design was making headway but chiefly in 
better equipment design. A new type pump was hailed 
as an innovation, but operation still depended on do- 
ing certain things a certain way, or maintaining those 
“certain conditions.” Operators began to suspect their 
subordinates were not maintaining those conditions 
and installed recorders as tattle-tales. This was a new 
era in instrumentation that may be called the re- 
corder era. 


Thermodynamics Applied 


Although they continued to demand bigger and 
better machinery and vessels, process designers also 
began to apply thermodynamics and other funda- 
mental laws of physics and chemistry to their re- 
actions. And they found that, for optimum yield of 
highest quality product from a given raw material, 
these “standard conditions” must be maintained ex- 
actly and continuously. This is something that human 
beings cannot do for long without going raving mad ; 
and so the controller era was born. Controllers were 
crude at first, quite erratic, and somewhat unreliable. 
It was found necessary to establish special crews to 
service them along with the indicators and recorders 
of earlier years. Thus, instrument departments were 
born. 

Under careful nursing and pampering by instru- 
ment men, coupled with improved design, these de- 
vices were coaxed into maintaining those all-impor- 
tant “standard conditions.” However, process men 
and operators found that these standard conditions 
were not enough for continuous optimum high-quality 
yield. They were adequate for a given raw material, 
but unfortunately, in continuous processes particu- 
larly, changes in composition of feed stocks and re- 
acting chemicals made the “standard conditions” less 
suitable. As a result laboratories were enlarged, and 
special sections were set apart for control (that word 
should be significant). Samples were taken periodi- 
cally at designated points in the process stream and 
dispatched to the laboratory for analysis of properties. 
From these analyses the “standard conditions” were 
altered to meet new requirements. In short, despite 
the fact that the reaction environment is being held 
in steady state by condition-regarding devices, the 
process is actually being controlled by property- 
analysis in the laboratory. 

Please note that we have changed the tense of 
our verbs. We are in the preserit now. But to continue, 
this system violates one of the cardinal principles of 
instrument men, “keep controller dead-time to a 
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minimum.” We are accustomed to dead-time meas- 
ured in seconds and minutes, whereas dead-time in 
this control system is a matter ‘of several hours. 
Realizing the amount of product that can be slopped 
in this interval, foresighted process engineers are al- 
ready demanding properties-measuring instruments 
for continuous service on process streams. Already 
some progress has been made in this direction. De- 
vices for measurement, and sometimes control, of va- 
por-pressure, density, viscosity and color are already 
in service. pH, automatic titrimeters, refractive index 
indicators, end-point and initial-boiling point devices 
are already available. We are now entering the 
analyzer era. 


; The Analyzer Era 


As we enter this new age, we find that process 
engineers are still improving their machinery and 
other allied equipment, but not as fast perhaps as 
instrument manufacturers are developing their con- 
ditions-measuring instruments. Temperature instru- 
ments having a total span of 20° F. at elevated tem- 
peratures are now available; suppressed range pres- 
sure instruments with 15. psi spans and compensated 
for atmospheric pressure can be obtained ; liquid level 
controllers that visibly respond to the addition or 
withdrawal of a few drops of fluid are on the mar- 
ket; and in flow measurement, head meters are being 
developed with an accuracy approaching that of 
volumeters for some services. Pneumatic control 
mechanisms have been vastly improved, and mathe- 
matical methods for determining optimum controller 
settings have been worked out. Although such im- 
provements will doubtless continue, most engineers 
agree that perfection of conditions-regulating instru- 
mentation is not the final answer. Properties-measur- 
ing devices for purity and quality must be incorpo- 
rated directly in the process. 


Laboratory Is Cradle of Instrumentation 


The womb of development is fertile with ideas for 
these devices, but not all are in the gestation stage. 
Many of them are already born and are kicking 
around in that “cradle of instrumentation,” the labo- 
ratory. It behooves the instrument department to 
look carefully at them to see what added responsibil- 
ities they will bring with them. Quite a few of them 
will be based on the electromagnetic spectrum ; spec- 
troscopes and spectrometers utilizing the many fre- 
quency bands that lie between the already explored 
limits, UHF radio waves at the low-frequency end, 
and X-rays at the high-frequency end. Already 
infra-red, ultra-violet and the visible bands are doing 
yeoman service in the laboratories. Refractive index, 
optical rotation and optical disperson are other meth- 
ods based on this phenomenon that will soon be used 
for process service. Other types will be based on 4 
variety. of potential measurements such as ionizing 
potential, ion concentration and the various kinds 0! 
polarographs. Both electrical and thermal conduc 
tivity will be used, along with ultrasonic vibration 
and possibly variations of the mass spectrometer. 
Automatic titrimeters will increase in usage. 

These devices will be built as simple and rugged 
as possible, but regardless of all efforts toward simpli- 
fication, such mechanisms will certainly be much 
more complex and involved than our relatively simple 
conditions-measuring instruments of today. A thor 
ough knowledge of physics and higher mathemati 
will be required in repair and calibration. One 
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sponsibility immediately revealed by this extrapola- 
tion is that of providing suitable personnel for prop- 
erly servicing,such equipment. In general, we feel 
that this task is too great for the average instrument 
repairman of today. It will call for much higher in- 
tellectual ability and technical skill, probably neces- 
sitating an entirely new classification in our Instru- 
ment Department. These people would probably be 
classed as technicians rather than repairmen. 


Another Progressive Step 


After having battled with employe groups, labor 
unions and even in some cases the lower levels of 
management, over educational qualifications, adapta- 
bility tests, advancement programs, etc., the instru- 
ment man is tempted to throw up his hands at this 
suggestion. A glance at the record, however, will re- 
veal that he has always faced the problem of keeping 
his personnel “educated up” to the level required by 
the latest devices. The technological level of instru- 
ment personnel has been climbing all the time. The 
suggested additional personnel is merely another step 
up the ladder of progress. Regardless of all opposi- 
tion, a means must be found to provide men suitably 
trained for the intelligent selection, proper installa- 
tion and adequate maintenance of these devices of the 
luture. 


It is the responsibility of the instrument depart- 
ment to establish some method of keeping this per- 
sonnel in touch with these developments so that 
selection can be based on sound judgment, if nothing 
more. It is obviously its responsibility to supply such 
personnel for supervising the installation of such 
equipment. If the contractor is unable to find labor 
capable of installing conventional instruments, cer- 
tainly his men will be unable to correctly install these 
special mechanisms. Furthermore, it is the duty of 
the instrument department to extrapolate its require- 
ments curves for maintenance facilities and begin 
negotiating for the necessary shop space, air-condi- 
tioned rooms, primary standards, special tools and 
other items for the proper repair and calibration of 
such equipment. From experience we would advise 
that, particularly in studies of shop space and air- 
conditioning, it looks at least five, ten if possible, 
years in the future. 


Responsibility AND Authority 


We have said earlier that responsibility must be 
accompanied by authority, and doubtless the question 


of “where do we get the authority” has already arisen. 


We think anyone will have very little trouble if he 
takes his problem directly to management. There has 
been a tremendous change in the attitude of manage- 
ment toward measurement and control in the last few 
years. This applies particularly to top management. 
In the lower brackets, probably because they are “so 
Close to the forest they can’t see the trees,” certain 
individuals are likely to be lackadaisical or even an- 
‘agonistic towards instrumentation. In the upper 
‘trata, however, enthusiasm runs high. . 

This is probably due to its dollar-and-cents value 
demonstrated during the war years, for management 
realizes as we do, that our processing plants manned 
with hastily trained and inexperienced personnel 
Would have been much less efficient had it not been 
for the measuring and automatic regulating equip- 
ment that kept them on them on the line in steady 
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state. Furthermore, management’s attention is being 
called to instrumentation regularly. Such publications 
as Business Week, Fortune, the staid Wall Street Jour- 
nal, and a host of others, now devote space to measure- 
ment and automatic control and the benefits to be 
derived therefrom. 


Called to Joint Meetings 


This attitude of top management is being reflected 
in industry generally. We know of several large 
companies that periodically call in their instrument 
engineers to joint committee meetings for discussion 
of mutual problems and latest developments, and for 
the dissemination of information of general interest. 
We know of one company in which this movement 
has been extended even further. Each instrument en- 
gineer on this committee has been encouraged to or- 
ganize within his own particular plant, or division, a 
field group or sub-committee whose duties are some- 
what similar to, but.possibly more complex than, 
those of the parent committee. Organization of such a 
committee in a typical plant consists of representa- 
tives from management, the laboratories, the process 
design section, each operating department, instrument 
maintenance and instrument engineering sections. 
The group is normally headed up by the chief instru- 
ment engineer and meetings are held monthly. All 
information passed out from the parent committee is 
distributed to the ultimate user-by these group meet- 
ings. In like manner, troublesome problems calling 
for new or improved equipment are collected through 
these channels and passed on to the parent committee. 
These are definite advantages over past methods, but 
they are only a fraction of the advantages to be 
realized from such a group. 


Controllability Important Factor 


Let us look at its possibilities in process design. As 
we stated earlier, our typical plant with its limited 
investment can ill afford to pay the salary of a first- 
class process-control engineer. Yet it must have avail- 
able all the talents usually concentrated in stich an 
individual, because process design in its normal’ 
course of progress is also entering the new era, the 
analyzer era. No longer is the plant laid out, equipment 
selected, and details completed before the flow sheets 
are turned over to the instrument department for 
“tacking on” its instruments. In most industries, at 
least some consideration is given to control require- 
ments and instrumentation in original plant design. 

Although this practice is not yet carried out to the 
degree that it should be, we are confident it will be 
in the future, because the idea is based on sound, 
logical reasoning. We build our plants to attain cer- 
tain ends. To attain those ends the processes must be 
controlled, preferably automatically, since optimum 
yield and highest purity can thus be obtained. Con- 
trollability, then, is one of the primary -considera- 
tions, and we predict that control requirements will 
play an increasingly important part in the construc- 
tion and arrangement of all process equipment in the 
future. It is already realized that instruments are now 
being used to overcome faults that could possibly be 
eliminated by alterations to fundamental design and 
arrangement of equipment, and some corrective steps 
have already been taken. For instance, we no longer 
find a reciprocating pump supplied where the flow 


‘from it must be accurately measured. Likewise, most 


vessels are now arranged so that greatest benefit will 
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result from liquid level controllers. Attention to such 
details will increase. 


Mode of Control First 


In our opinion, in design of future plants, the mode 
of control will probably be considered first. Suitable 
instruments for establishing and maintaining this 
mode will be selected, and allied equipment will be 
chosen that, after incorporation of all other require- 
ments, will best meet the needs of these instruments. 
Instrumentation will come into its deserved place in 
the analyzer era, and so will the process-control engineer. 
Although we do not have this individual in our typi- 
cal plant as yet, in such a committee as that just de- 
scribed, we have all his knowledge. The only differ- 
ence is that it is in three heads instead of one, but 
that is overcome by bringing the three heads, the 
process engineer, the operator and the instrument 
engineer, together in committee meetings. 


Evaluate New Devices 


Proper selection of instruments, we have said, de- 
pends not just on knowing about latest developments. 
To prevent buying a “pig in a° poke,” new devices 
should be ,tried out, evaluated. This is-one of the 
functions of this organization. Each field group does 
a certain amount of test work each year with moneys 
assigned for that purpose; and its reports are circu- 
lated to all other participants in both the parent com- 
mittee and field groups. 

The interests of this organization embrace every 
phase of measurement and automatic control. It com- 
piles standards, distributes educational texts and 
films, performs many services other than disseminat- 
ing information and solving specific problems. Per- 
haps the greatest justification for its existence is the 
link this organization forms between the process de- 
signer and the instrument manufacturer. Earlier we 
compared the relationship of these agencies to par- 
ticipants in a three-legged race. We have seen such 
races in which a pair achieved remarkable speed. 
Their secret was coordination, and this committee 
constitutes coordination between these two agencies. 


Motivated by High Ideals 


The primary consideration in setting up this organ- 
ization, was of course, profit. Logically one might 
expect it to be a closed circuit, a rather secret group 
whose findings are regarded as strictly confidential. 





But such is not the case. Emanating as it does from 
top management, this movement is apparently moti- 
vated by the highest of ideals. This committee has 
been instructed to work openly and freely with any- 
one interested. No secrets are withheld. Its reports 
are, of course, restricted to circulation within the 
company, and there are a few items involving patent 
rights that must be regarded as confidential until 
sufficient coverage is obtained. But the bulk of its 
findings are available to industry simply for the 
asking. 

There is evidence of other high ideals, too; some 
that instrument departments in general would do 
well to emulate. Speaking before this committee, the 
president of this particular company laid heavy em- 
phasis on the fact that this committee’s activities 
should never be directed toward throwing men out 
of work. Its function is to increase man’s produc- 
tivity, to make more goods for more people at less 
cost and with less physical labor. This, we think, ex- 
actly expresses the feelings of all instrument men, 
but the idea can well use more publicity. 


Benevolent Attitude Suggested 


A little thinking should convince even the most 
illiterate person that the progress of mankind since 
the dawn of civilization has been dependent on tech- 
nological advancement. Yet, we find a relatively large 
number of our people, some of them comparatively 
well-educated, who oppose every innovation in ap- 
plied science on the theory that it throws people out 
of work. Such people constitute a menace to our 
profession, and their theories can best be opposed 
by common-sense counter-propaganda. It is the duty 
of every instrument man to let the public know that 
he does not intend to deprive anybody of his job. 
Actually, the instrument man’s attitude toward soci- 
ety should be benevolent. His aim should be a social 
order in which no one ever has to work very hard. 
The instrument man has a particular obligation in 
this regard. He has in his hands ways of amplifying 
feeble forces to shift great weights ; means for effort- 
less solution of complex mathematical problems; 
methods for controlled distribution of great quanti- 
ties of energy. And yet, we find that, of the millions 
of horsepower utilized ‘each day, a large portion is 
controlled by back- breaking manual methods. Truly, 
the instrument man’s horizons are infinite. 

It is his responsibility to keep his standard high, 
his march militant. ° 
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Applications of Thermodynamics to 


Hydrocarbon Processing 


Part Ill 
ENERGY AND ENTROPY FUNCTIONS 


WAYNE C. EDMISTER 
Hydrocarbon Research, Inc., New York ; 


an E first law of thermodynamics relates to conver- 
sion of energy in one form to another but throws no 
light on the availability of energy for conversion. 
This is takem care of by the second law through 
a property called “entropy.” In simple language, the 
“second law” states that “heat will not of its own 
accord flow uphill” and entropy is defined as “an in- 
dex of the unavailability or degradation of energy.” 
Entropy, per se, is very seldom used in applying ther- 
modynamics to hydrocarbon-processing calculations 
but it enters into the development of practically all 
of the thermodynamic tools that are used so fre- 
quently. The first and second laws of thermodynam- 
ics, (Le. the conservation and degradation of energy) 
together form the basis for most of the thermody- 
namics discussed in these articles. 


Degradation. According to the second law: Any 
process, which calls for the transfer of heat from a 
low temperature level to a high one without the ad- 
dition of energy from an external source, is impos- 
sible. Mechanical refrigerating machines bring about 
this transfer of heat from a low temperature level 
to a high one by the addition of work in the form of 
compression. For absorption refrigeration systems, 
the required energy is added in the form of. heat. 
In both of these cases, the heat is pushed uphill, in 
one case by a compressor and in the other by a boiler. 
Without the addition of extra energy, heat will al- 
ways go downhill from hot to cold bodies and thus 
become degraded or less available. This is a phenom- 
enon of nature with which everyone is familiar. If 
it was not true, perpetual motion would be possible 
and ships could cross the oceans by engines run on 
heat taken from the sea only. 

Practically all industrial processes involve the con- 
version of energy from one form to another. In un- 
dergoing such a change, the energy becomes less 
available for useful purposes. Some energy always 
goes down the “sink,” and a small amount is lost 
through heat losses and friction. The “sink” for a 
furnace is the stack where flue gases carry low-grade 
heat to the atmosphere. The barometric condenser is 
the “sink” for a condensing-turbine; the lower thé 
temperature and pressure maintained by the con- 
denser, the more useful work can be obtained from 
the heat before it is lost to the “sink” and the 
higher the turbine efficiency will be. Cooling water 
is the low-temperature heat “sink” for most hydro- 
carbon processes. It is more accurate to speak of 
the degradation of the system as a whole rather than 
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Tue concepts of conservation and degradation of energy together 
form the foundation for the development of the thermodynamic 
equations and charts required in making phase equilibria, work 
and heat balance calculations for hydrocarbons -in petroleum 
processing. Conservation of energy, which is expressed by the 
first law of thermodynamics, was treated in Part I!. By means of 
the first law, various relations were formulated, but the develop- 
ment of these equations could not be carried to completion 
because of the limitation of the first law. The second law of 
thermodynamics, which deals with the degradation of energy 
and introduces the concept of entropy, will now be presented and 
the equations developed for various thermodynamics potentials. 








the dissipation or degradation of the energy of that 
system. In many cases, such as the diffusion of one 
gas into another, the process does not involve any 
appreciable energy change. 

Energy that goes down the “sink” becomes less 
available for useful purposes even though most of it 
may be recovered by heat-economy devices. This un- 
availability of energy is measured by the entropy. 
Entropy is usually explained by the Carnot Cycle, 
which is a standard of perfection. Before proceeding 
to a more precise statement of the second law and a 
mathematical definition of entropy, attention will be 
given to “ideal” or “reversible” and “actual” or “ir- 
reversible” processes. This discussion will prepare 
the way for the Carnot Cycle. 

Irreversibility. A series of processes which may be re- 
peated over and over in the same manner and order 
is said to be a cyclic process or a cycle, of which there 
are three general types, namely: (1) cycles in which 
the working fluid stays in the system and undergoes 
a series of processes of such character that it re- 
turns to the same state, for example the condensing 
steam power plant where the condensate is recharged 
to the boilers or the absorption of wet gas with a re- 
circulating lean oil; (2) cycles in which the same se- 
ries of operations are repeated in a cycle with the 
working fluid being replaced each cycle and conse- 
quently, never returning to its original state, for ex- 
ample, an internal-combustion engine where a fresh 
charge of fuel is taken into the cylinder each cycle, 
or a hydrocarbon conversion process where the fluids 
involved are renewed each cycle, and (3) non-flow 
cycles in which the working fluid undergoes a series 
of operations while retained wholly within a vessel. 
Cycles of the first two types are the most common 
in- petroleum technology. Those of the third type 
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are not employed because it is usually preferable to 
perform the various operations more advantageously 
in separate devices specifically designed for the dis- 
tinctive functions. It is frequently convenient to con- 
ceive such hypothetical cycles in studying more prac- 
tical cycles, however. 

Cycles are made up of a series of processes, opera- 
tions or changes of different types. Heat may be 
added to or removed from a fluid at constant pressure 
or temperature. Work may be done by or on a fluid 
at constant pressure or temperature, with or without 
adding or removing any heat. For all these changes 
the working fluid is at a given set of conditions and 
has a given amount of energy at the start, and after 
undergoing a change, ends the process in a different 
condition and with a different amount of energy. In 
the thermodynamic sense of the word, these 
processes are not reversible. The criterion for rever- 
sibility is that the process may be reversed after com- 
pletion and the fluid made to return from its final to 
its initial state with all energy that has been trans- 
formed during the process being returned to the orig- 
inal form, amount and location. All actual processes 
and changes of state are thermodynamically irrevers- 
ible as there are always some degradation of energy, 
such as heat and friction losses. The second law of 
thermodynamics can be interpreted as stating that 
when an actual process occurs it is impossible to in- 
vent a means of restoring every system concerned to 
its original condition without the expenditure of addi- 
tional energy. 

Although all actual processes occurring in nature 
are irreversible, an ideal reversible process is never- 


theless imaginable and it is frequently desirable to . 


set up hypothetical processes as a standard of effi- 
ciency for actual processes. Such an ideal process, 
which is usually called a reversible process, is one 
in which all friction, electrical resistance, heat losses 
by radiation, conduction and convection, or other 
such sources of dissipation are eliminated. A revers- 
ible process is regarded as the limit of actually real- 
izable processes. Stated in another way: A thermo- 
dynamic process is reversible if, at any stage, a differ- 
ential decrease in potentials (temperature, pressure, 
voltage, etc.) causing the change will result in a re- 
versal of the process itself, both in direction and in 
all its quantitative effects. The two most common 
reversible processes are: (1) an adiabatic (no heat 
added or removed) and isentropic (constant entropy) 
change; and (2) the isothermal addition or removal 
of heat. 
Entropy 


A quantitative measure of the degradation of energy 
is necessary for the application of thermodynamics to 
practical problems. The fact that heat at a low tem- 
perature level is less available than heat at a high 
temperature level, suggests the ratio of heat added 
or removed to absolute temperature as this standard 
of measure for the degradation or. unavailability of 
energy. This ratio has the same dimensions as heat 
capacity, i.e. calories or Btu per degree, and is called 
the “entropy.” The entropy of a body or system of 
bodies may be changed by changing the numerator 
or denominator of this ratio or both. Adding heat 
or decreasing the temperature increases the entropy 
of a system. Degradation of energy is accompanied 
by an increase in entropy. An increase in the entropy 
of a system means the energy of that system has be- 
come less available for useful work. At this point it 
is well to point out that complete systems must be 
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considered to get a correct picture of what is going 
on. For example, the generation of steam at con- 
stant pressure involves an increase in the tempera- 
ture, enthalpy, and entropy of the water. The in- 
crease in entropy does not mean that the energy of 
the steam has become less available. In fact, the in- 
crease in temperature is evidence that energy is more 
available. When the entire systm, including the com- 
bustion of fuel under the boiler, is considered, there 
is a net degradation of energy and an increase in the 
entropy. The total degradation of energy in two suc- 
cessive processes is equal to the sum of the degrada- 
tions for each process. For example, in a steam power 
plant, degradation of energy occurs in the steam 
generation process and in the power generation 
process, the total degradation being the sum of these 
two degradations. 

Consider two cases of steam generation in a boiler, 
In the first case, a highly-superheated high-pressure 
steam is produced while in the second a low-tem- 
perature, low-pressure steam is made. Both of these 
processes are thermodynamically irreversible. Which 
is the most irreversible and how may this irreversi- 
bility be measured? The difference in temperature 
between the steam and the flame is less in the first 
case than in the second, making the process of gen- 
erating high-temperature steam less irreversible than 
the process of generating the low temperature steam. 
The less this difference becomes, the closer the 
process approaches reversibility, suggesting a scale 
of irreversibility. It will be expedient to define the 
extent of irreversibility of thermodynamic processes 
by Q/*, where Q is the heat received and 9 is some 
quantity which qualitatively satisfies the definition of 
temperature. When the function 8 is determined, the 
quantitative definition of the degree of degradation 
will be complete. By means of thermodynamic equa- 
tions involving the entropy, it can be proven that °, 
which Kelvin called the “thermodynamic tempera- 
ture,” may be completely identified with the absolute 
temperature scale. Absolute temperature is defined 
by means of a perfect gas, zero on the absolute tem- 
perature scale being the temperature at which the 
volume of a perfect gas is zeron On the centrigrade 
scale, this temperature is —273.1°C., and on the Fahr- 
enheit scale it is —459.6°F, In order to avoid dupli- 
cation and confusion in the following formulae, we 
will say that T= 8 and use the absolute temperature 
scale. 

The value of the ratio dQ/T will be called the in- 
crease in entropy or: 

S,— S, = 4S = /dO/T (36) 
In expressing the entropy change during an irrevers 
ible process as the difference between the entropy at 
the end and the entropy at the beginning, it is im- 
plied that entropy is a property and therefore that 
the entropy change depends solely upon the initial 
and final states. By whatever path the system pro 
ceeds from state 1 to state 2, the degradation of et 
ergy is the same. As in the case of the energy and 
the enthalpy, differences rather than absolute values 
of the entropy will be adequate for practically 4 
problems. Entropy is an “extensive property’ 5° 
the entropy of a system is equal to the sum of the 
entropies of its parts. 

For an infinitesimal process, equation 36 becomes: 


_ 4Q ") 
s = 4Q Ci 
P T 


This very important equation states that the increase 
in the entropy of a system, or part of a system, ® 
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1g equal to the heat which it absorbs divided by the ab- importance in the study and application of thermody- 
n- solute rary - » yoo eet ae ag ge ge Carnot cycle is a recognized standard 
a- which Clausius used for his original definition of of thermal efficiency. 
n- entropy. Heat has been used as a source of mechanical 
of The total entropy change for a reversible process power for two ¢enturies. It has been the universal 
n- is zero. In ges a reversible = follows that experience that the efficiency of conversion of heat 
re the entropy change in any part of the system must’ into work is always low. Steam power plants have 
n- be equal and opposite in sign to the entropy change efficiencies of not more than 30 nerceli and internal- 
re in all other parts of the system involved. In an irre- combustion engines not more than 40 percent. This 
he versible process the total entropy of the system con- jis in sharp contrast to the well-recognized fact that 
f cerned a It - important wae clearly a work is always completely convertible to heat. One 
, connection between the entropy and the reversible unfamiliar with the second law of thermodynamics 
- processes. might be inclined to explain the low suletelas for 
* Entropy Changes. When heat flows between two sys- the conversion of heat into work by assuming im- 
on tems of different temperatures, the process is more proper design and construction. But all efforts at in- 
s¢ nearly reversible the smaller the temperature differ- creasing the efficiencies of this conversion have been 
ence. If a system, with heat capacity C, absorbs heat fruitless and it was finally concluded that the low 
“ from a reservoir of infinitesimally higher tempera- efficiencies were due to some fundamental underlying ' 
“ ture, and thus rises through the temperature interval natural limitation governing the convertibility of heat 
- dT, so that: into work. The impossibility of completely convert- 
ri ap dQ = CdT (38) ing heat to work was first recognized by Carnot early 
: combining with equation 37 gives: in the 19th century. His great nomograph, published 
ni qs—=c4t_ (39) in Paris in 1824, laid the foundations of the second 
o T law of thermodynamics. 
2 Since the entropy is a property, the entropy changes’. Every heat engine is inefficient because of fric- 
“ of the fluid receiving heat are independent of the tion or imperfect design ; but even if all such sources 
n temperature from which the heat flows and equation Of degradation: are eliminated, no engine could be 
‘a 39 is true for any infinitesimal rise of temperature, Constructed to give a 100 percent conversion of heat 
le no matter how produced. into work. In order to obtain the maximum possible 
he Ordinarily the heating occurs either at constant work from a heat engine, it would be necessary to 
a volume or at constant pressure and: eliminate friction, to prevent direct flow of heat rom 
hot to cold portions of the system, and to maintain 
of dS = Cy 22; of (+3) ee. (40) @ state of balance with respect to the mechanical 
“ 4 T éT Jv T forces. In other words, the process must be revers- 
a an aa C ible. The maximum possible conversion of heat into 
vi dS = Cp a OF (+7), me 7 (41) work occurs in an engine that operates reversibly in 
F all its stages. Such an engine is the limit which may 
.: Combining equations 16 (Part II) and 40 gives: be approached by any actual engine as its design 
te 3S C 1 /8E and construction are improved. If a heat engine op- 
-d (+=), = = + (4F), (42) erates reversibly, so that it is in the same state at the 
“i a et end of the operation as at the beginning, it will suffer 
¥ Ay with respect to V gives the following pet geno of entropy. All the entropy changes must 
relationship : a up to zero. 
8S 1 /8C, 1 8E This theoretical engine is known as the “Carnot 
i . — + f Pv a 4 ee (43) P ” . . ° 
i- sTSV T ev J, T 8T8v engine” and the cycle of its operation is known as the 
se Combining equation 17 (Part II) and 41 gives: “Carnot cycle.” Figures 3 and 4 and Table 7 show the 
“ 8 a 4 ; , = ‘i —? —— 4 vi ag ie ap ven Be cycle. 
98S = %& =! ( SH! 44 ower Cycle. e Carnot cycle for the heat-power 
" ( 8T ). T T ( 8T ), = engine is shown by three diagrams in Figure 3 and 
Differentiating with respect to P gives the following described in Table 7. This cycle consists of four re- 
6) relationship : versible processes or paths, as indicated. The cycle 
™ 375 1 /8C,\° 1 8H is theoretical and unobtainable in actual practice. 
at Tsp f 3p ), = + Tp (45) The steam-power-plant cycle is an approach to this 
a Equations 43 aad 48 will } a ee — theoretical cycle. The four processes involved in the 
at = ae ons 43 and 45 will be useful relations in de-  steam-power cycle are carried out in separate equip- 
al oping other thermodynamic relations. ment, as indicated in Table 7. Only part of the heat 
- supplied in the boiler can be converted to work. 
: Carnot Cycle oon heat must be lost to the condenser and some 
1d Before continuing with the development of ther- will be lost by friction, radiation, conduction and 
es modynamic equations itis appropriate to consider convection. It is possible to reduce the latter losses 
II the Carnot cycle, which not only contributes to the by more efficient design. The Carnot cycle defines 
0 understanding of reversibility and entropy but also the limit in thermal efficiency that can be ap- 
he represents a useful tool in ‘dealing with heat and proached but not reached. The efficiency of the 
work, There are two Carnot cycles, the power and Carnot cycle will next be derived. 
s: relrigeration cycles. In the power cycle heat at a high Consider the two isothermal processes 1-2 and 
‘ temperature level is partially converted into work, 3-4 where the temperatures are T, and T,, respec- 
l the remaining heat being discarded at a lower tem-_ tively. The change in entropy of the system accom- 
. perature. In the refrigeration cycle work is supplied. panying the absorptiom of Q, units of heat at T, is: 
‘ to take heat from a lower temperature to a high tem- Q,/T,, and the change of entropy accompanying 
perature level. These two cycles are of considerable the liberation of Q, units of heat at T, is —Q,/T, 
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Description of Processes in Carnot Cycles and Equipment in Actual Cycles ma 
c 
by 
uipment Used in Act 
Description of Reversible Carnot Cycle Processes ™ convenes Gosies ie fo 
Carnot Cycle |— Ta 
Path Processes Power (Fig. 3) Refrigeration (Fig. 4) Power Refrigeration ef: 
1-2 Isothermal Absorption of Heat Liberation of Heat Steam Boiler Condenser eff 
2-3 Isentropic Adiabatic Expansion Adiabatic Expansion Turbine Throttle Valve e 
3-4 Isothermal Liberation of Heat Absorption of Heat Condenser Coil in Brine 
Tank 
. . . pr . Th 
4-1 Isentropic Adiabatic Compression | Adiabatic Compression Feed Pump Compressor nif 
= 3a 
] 
sta 
W i Tz -T, the 
= Al 
Ty he Qe / Q, Ta > mo 
p 7. | apy 
prc 
dif 
2 ar 
2 W tro 
3 \ 
3 tha 
wh 
T — > Q, gre 
V S sys 
FIGURE 3 wh 
Carnot cycle for heat-power engine. | firs! 
W_ h-hh Thi 
—— erg 
Q Q, T - 
yt 2 p| 2 Tl 2 | 
Diff 
| ture 
—<—W 
3 It y 
* >< four 
4, 3 4 sign 
TQ, V S 
By 1 
FIGURE 4 1, e 
Carnot cycle for refrigeration machine: ated 
Since this is a reversible cycle the sum of these en- This equation shows the importance of the tem 
tropy changes must equal zero, hence: perature in the heat sink or condenser. 
Q: ied Q: = 0 R . . C ] B ° Cc cle 
TT a . ya ic ye : By hry gg repel —_ 
: si e refrigeration cycle is obtained. e reirige 
By the conservation = eer law: Carnot cycle is shown by means of three diagrams ther: 
“as W=Q:—Q: in Figure 4 and described in Table 7. This cycle also 
Combining these equations gives: consists of four reversible processes or paths as ™ 
W — T:—T: (46) dicated and may be considered as theoretical an 
QO: T: unobtainable in actual practice but nevertheless very from 
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useful as a limit to approach. In refrigeration heat is 
transported from a cold reservoir to a hot reservoir 
by the expenditure of work. This is accomplished in 
four different items of equipment as indicated in 
Table 7. The Carnot efficiency for a reversible refrig- 
eration cycle is found in the same way the Carnot 
efficiency was found for the power cycle above, 


giving: 





W — T:—T: 
— T, (47) 


This equation is analogous to equation 46. The sig- 
nificance of these equations is obvious from Figures 
3 and 4. 

Heat can be absorbed or liberated by a fluid at con- 
stant temperature if the fluid is a pure compound and 
the process is one of vaporization or condensation. 
A refrigeration machine approaches these processes 
more closely than does a heat engine. In order to 
approach reversibility the expansion and compression 
processes would have to take place slowly with small 
differences in pressure. The compression process of 
a refrigeration machine approaches adiabatic (isen- 
tropic) closely in some cases. 


Energy and Enthalpy 


Very useful equations for the energy and the en- 
thalpy may now be obtained by considering the case 
where the pressure within a system is an infinitesimal 
greater or lower than the pressure exerted upon the 
system, i.e. reversible expansion or compression. By 
equation 37 the heat absorbed by the system is TdS, 
while the work done by the system is PdV. By the 
first law of thermodynamics: 


dE = TdS — PdV (48) 


This is the general differential equation of the en- 
ergy. Dividing this general equation through by dV 
and restricting it to an isothermal process gives: 


=), -G, 


Differentiating equation 49 with respect to tempera- 
ture and with volume constant, 


(+r), mt aT + (4 7), — FAV aed 


It was shown in equation 43 that the second and 
fourth terms are equal. Since they are of opposite 
sign in equation 50 they cancel, giving: 


(H.-H), 


By means of the third transformation given in Table 
1, equation 51 is simplified to make it easier evalu- 
ated, giving: 


1 an 


Combining equations 49 and 51 gives the following 
thermodynamic equation of state: 


rH) -G), ® 


from which the eA equation for the isother- 


(52) 








mal effect of changes 1n volume on the energy can 
be computed: 


Gv), =? Gr), - ae 


In order to express the energy as a function of 
P, V, and T, eliminating entropy, the following dif- 
ferential equation is written from a strictly mathe- 
matical standpoint: 


dE=(4> =), aT+ (FE aT) dV (55) 


Combining this equation with equations 16 and 54 
gives the following equation: 


ae= cat +| T (ar =) =P |av (56) 


Equations for the enthalpy may be developed in 
the same way. Differentiating equation 9: 


dH = dE+ PdV + VdP (57) 
which when combined with equation 48 gives: 
dH = TdS + VdP (58) 


This is the general differential equation for the en- 
thalpy. Dividing this general equation through by 
dP and keeping temperature constant results in the 
following equation, which is analogous to equa- 


tion 49: 
4), +4, ® 


Differentiating with respect to temperature with 
pressure constant? 


i 3H 
(45 ar), = 8P85T — (4 >), bs “8P8T (60) 
From equation 45 it can be seen that the second 


and fourth terms are equal. Since they are of op- 
posite signs they cancel giving: 


4). --G, 


Combining equations 59 and 61 gives the following 
thermodynamic equation of state: 


=1(sr-), + (P-), 7 


from which the isothermal effect of pressure on the 
enthalpy may be found, as follows: 


9-7), «© 


The enthalpy may also be expressed as a function 
of P, V, and T, eliminating entropy, by first writing 
the following mathematical equation: 


aH = (45 a) aT+ (4p se), (64) 





Combining with equations 17 and 63 results in the 
following very useful equation: 


an= cat +| ¥~ 1 (45 sr). Je (65) 


If (8P/8T)y and (8V/8T)p can be computed from 
P-V-T data the isothermal effects of volume on en- 
ergy and of pressure on enthalpy may be calculated 
from equations 54 and 63 respectively. With C, 
and C, the effect of temperature on the energy and 
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the enthalpy may be computed. If, on the other 
hand (8E/8V)r and (8H/8P)r. are known experi- 
mentally, equations 53 and 62 give the form to which 
any empirical equation of state must conform. If the 
Joule-Thomson coefficient is determined experiment- 
ally, equation 25 may be used to compute (8H / 5P)z. 
Equation 24 for the Joule-Thomson coefficient may 
now be expressed in more practical form by means 
of equation 63 as follows: 


8H 8V 
di Gr), m 7( 8T ), es (66) 
Pras ae “4 G 
Entropy. A differential equation for the entropy as 
a function of pressure and temperature can now be 


derived by writing the following mathematical re- 
lationship: 


_/ 8S 8S 
dS (=), dT + (+=), dP (67) 
By equation 61 the coefficient of dP, 


(Gr), =— Gr), 

8P /+r 8T Je ’ 

and by equation 44 the coefficient of dT, 

Cor 2s ( 8S ) 

T 8T /p 

Upon substituting these terms in equation 67 the 
following differential equation is obtained for the 
entropy: 


s($)a-(H),* @ 


A similar equation may be derived by assuming en- 
tropy a function of T and V but it will not be as 
practical as equation 68. 











Latent Heat of Vaporization 


Equation 51 may be applied to the vaporization 
of a pure substance, in which process the liquid is 
in equilibrium with its. vapor, to formulate an ex- 
pression for the latent heat of vaporization. In this 
case 8S/8V = AS/AV where AS and AVare the in- 
creases in the entropy and the volume, respectively. 
Being at the vapor pressure it is possible to omit 
the restriction of constancy of volume. The process 
is an equilibrium one and therefore reversible, 
so AS = AH./T, where 4H, is the latent heat of va- 
porization. Equation 51 thus becomes: 


. Say wey | (51a) 


dT AV TAV 


This equation, which is known as the Clapeyron 
equation, is limited to single-component systems 
where isothermal vaporization is also at constant 
pressure. 

When hydrocarbon mixtures vaporize, either the 
temperature must increase or the pressure must de- 
crease, both cannot remain constant. Equation 65, 
which may be applied at constant temperature or 
constant pressure or when both T and P change, 
should be used in computing the heat of vaporiza- 
tion for mixtures. Calculated latent heats of vapor- 
ization should be checked By experimental data for 
both single-and multicomponent systems. 





Specific Heats 


By means of equations 43 and 51 a differential 
equation for the isothermal effect of volume on C, 
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may be developed. Differentiating equation 51 with 
respect to temperature with volume constant: 


8S &’P 
5 Foe 69 
8VsiT (Fr v = 
Combining equations 43 and 69 
c\ foe 70 
8V if , ( 5T* ), “9 


In the same manner the isothermal effect of pres- 
sure on C, may be obtained. Differentiating equa- 
tion 61 with respect to temperature with pressure 
constant: 





éP8T 8T? /p 
Combining equations 45 and 71: 
(35)=—-7? Gr), =" 


Equation 72 is very useful in computing the effect 
of pressure on the specific heat, specific heats at 
higher pressures being used in heat-transfer calcu- 
lations, etc: 

By the first law of thermodynamics, equation 20 
was developed for the difference in specific heats 
but this equation was left in an unpractical form. 
With the aid of the second law these equations may 
now be developed further. Combining equations 20 
and 62 gives: 


—C,=T(P 8V 73 
eee T(r), (<7), i 


Since the pressure-temperature coefficient is not or- 
dinarily measured at constant volume, equation 73 
may be simplified by means of the third transforma- 
tion given in Table 1. Combining this transforma- 
tion equation with equation 73 gives the following 
very useful equation for the difference in the spe- 


P 


C=C =—T Ay (74) 
Gr) 





Equilibrium-Free Energies 

A system is said to be in equilibrium when all the 
factors which determine the flow of energy or mat- 
ter, either within the system or between the system 
and its surroundings, are exactly balanced. At equili- 
brium the pressure, temperature, and volume of a 
system are constant. The temperature throughout 
the system must be uniform and if the system 1s 
bounded by a heat-permeable wall, then the system 
and the immediate surroundings must have the same 
temperature. Hf a system is enclosed in a vessel with 
a movable piston, the pressure exerted by the sys- 
tem on the piston must be exactly balanced by the 
pressure exerted by the piston on the system. If 
gas is to be compressed in a vessel by a movable 
piston, there must be a difference between the pres- 
sures exerted by the piston and the gas. In order 
for this process to be reversible, there must be an 
infinitesimal difference in the pressure. Such a re 
versible process is also at equilibrium and occurs at 
constant entropy. : 

Not all constant-entropy processes are reversible 
and not all equilibrium processes occur at constant 
entropy. Examples are: the compression (not a re 
versible or equilibrium process) of gas may be made 
to occur at constant entropy by taking away just 
the right amount of heat, caused by friction, by 
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jacket-cooling water; and the flash vaporization of 
hydrocarbon mixtures is an equilibrium (phase) 
process but does not occur at constant entropy. 
Phase and chemical or reaction equilibria are the 
only type of equilibrium encountered in petroleum 
refining process design. Valuable equilibria relation- 
ships will be developed by the use of thermody- 
namics. 

It has been shown that any actual or irreversible 
process is characterized by an increase in the total 
entropy of all systems concerned. Such a system is 
not at equilibrium but is subject to spontaneous 
change. A state of equilibrium is one in which every 
possible infinitesimal process is reversible, or one 
in which the total entropy remains constant. This is 
the most general criterion of equilibrium thermody- 
namics offers. As a matter of. fact, it is too general 
because it is not always easy to evaluate the change 
in entropy. For this reason, two thermodynamic 
functions, which are less fundamental and less gen- 
eral than the entropy, have been invented for prac- 
tical convenience. In tefms of quantities already em- 
ployed, the two free-energy functions are defined as 
follows: 

A=E—TS (75) 


and 
F=>H—tTS (76) 


The first is known as the Residual Work or the 
Helmholtz free energy and the second is known as 
the Free Energy or the Gibbs free energy. On com- 
bining equation 19, which states H= E-+ PV, with 
equation 75 and 76 the following relation between 


A and F results: 
F=>A+PV (77) 


Equation 77 shows that F and A bear the same rela- 
tion to each other as H and E. Changes in the quan- 
tity A represent the maximum possible work for a sys- 
tem, which is the work for an isothermal reversible 
process. Ig other words, 4A is the limit of the work 
which can be performed by an isothermal process as 
its efficiency is indefinitely improved. Changes in the 
quantity F represent the maximum net work for a sys- 
tem, which is the work for an isothermal reversible 
process that is also isobaric. In any process occurring 
at constant pressure and temperature, 4F represents 
the maximum amount of work which can be obtained 
and applied to useful purposes. For this reason F is 
known simply as “Free Energy.” The free energy is 
one of the most useful thermodynamic potentials. 


Expressions for A and F in temperature and pres- 
sure are derived from equations 75 and 76. Differen- 


yr 


tiating equation 75 with respect to volume, tempera- 
ture constant, 


(4), = GE), 7G, 
8V /r 8V /r 8V /r 


Equation 49 states that: 


bE 6S — 
(av). -* Gr}: =>? 9) 
Whence for an isothermal process: 
8A 
SA\ =_p 7 


Starting with equation 75 again and differentiating 
with respect to temperature, volume constant, 


Gr), = Gr), -*Gr),-§ 


The second and third terms are both equal to C, by 
equations 16 and 42 and, therefore, cancel giving: 


8A ae 
| eS ), =—§ (81) 
Combining equations 79 and 81: 
dA = — PdV — SdT (82) 


A similar equation may be developed for F in the 
same manner. Differentiating equation 76 with re- 
spect to pressure, temperature constant, 


Gr), = Gr, “Hae 


Combining with equation 59: 


(4), =" oo 


éP 
Integrating equation 84 gives: 


1 


Starting again with equation 76 and differentiating 
with respect to temperature, pressure constant: 


e\ . sey tee 
(4). = GD. -7 GD, = 
but the second and third term are each equal to C, 
by equations 17 and 44 and therefore cancel giving: 


= 
(ar), “=8 sy 

Combining equations 84 and 87: 
dF = VdP — SdT (88) 


Thermodynamic Potentials 


To recapitulate the following four thermodynamic 
potentials have been defined. 


Residual Work: A>=F—PV 
A=E—TS 

Free Energy: F=>A+ PV 
F=>H—TS 

Internal Energy: E=>A+TS 
E=H—PV 

Enthalpy: H=A+TS+ PV 
H=>F+TS 
H=>E+PV 


The following basic differential equations have 
been derived for these potentials. 


Residual Work dA=— PdV— SdT (82) 
Free Energy dF = + VdP — SdT (88) 
Internal Energy dE=—PdV+TdS (48) 
Enthalpy dH =+ VdP+ TdS (58) 


The analogy existing between these equations should 
be noted. 

The equations for the internal energy and the en- 
thalpy have been transformed to give more useful 
expressions. 








; : 

4E=CrdT +] T(G5-) —P fav (56) 

dH = CrdT + | V—T (3. _ fap (65) 
: 


These equations contain two terms, one showing the 
effect of temperature on the energy or. enthalpy and 
the other showing the effect of volume or pressure 
on energy or enthalpy. These thermodynamic poten- 
tials are presented in Table 3 of Part I. 


End of Part III; Part IV will appear in the next issue. 
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NAM 
High 
Bubble towers for handling furnace effluent cracking streams and for mat 
D production of gasoline and fuels at the Wilmington, California, plant of Low | 
URING World War II, The Lummus Company Union Oil Company. Fuel 
designed and constructed a combination distillation, bows 
cracking, and polyform unit for Union Oil Company TABLE 1<BASIS FOR DESIGN Absor 
at Wilmington, Calif. The unit, the largest of its type STRAIGHT RUN CUTS + ome 
ever built, is designed to produce nine individual cuts Satiitn 
from 46,500 barrels per operating day of Los Angeles = — en tae tnt RE 
Basin crude. The basis for design of the unit is listed yarertaL Boiling Range API = 
in Table 1. Aviation Blend Stock. . .. 1.B.P. 200 F. 63 
In the crude section the lighter of the nine cuts,  [oluenc Stock... Henk steep snes | oe oe os NAM} 
which constitute different grades of gasoline and _ Kerosene.................00204. 380 F. 450 F. | 39.5 — 
kerosine as well as toluene stock, are withdrawn from "P®-7- Se We heaace shone wae Debut 
the unit when they are properly separated. The ~— ai wee 
heavier cuts are prepared in the topping section for Cracking Stock Cosel 
feed to the cracking section. = —<—$— _— 
Charging stocks for the cracking heaters are seg- MATERIAL | ne ae | wa 
regated according to their boiling range and refrac- Gasoil... tenet eee e ee ee eee ne ey | Soe: Set. | = 
tivity so that they can be successively treated under Heavy Gasoil.- <2 2.220.202 occ ec ec secs. -| 700 F. 825 F. 24.6 pa 
more severe cracking conditions. The ultimate goal *etuce’ Crude.---------------+ iecdetaat: ee | ae 
in the cracking section is to produce fuel oil with : r 
a furol viscosity of 125 at 122° F., and 400° F. end o tent je 
point, 10-pounds RVP gasoline, or, upon recracking Graces Peatee yA 
the gasoline, to produce a maximum of olefine stocks Pe ne ee)... ee a | 
for feed to an alkylation unit. sagemees Sonia 388- 
When operated for maximum production of motor Yfotor Gasoline enema ri 0FEP. i; 
gasoline, the final product is withdrawn from the Fuel Oil... Senet eeeees | oes . 
bottom of a stabilizer. When operated for gas pro- “ : all ng 
duction, the stabilizer bottoms are further fraction- -==2222@2—~C@~—“i“i_COOOOO——.CUONC(‘(‘((NRNYYNYTTWTr..CS 91-1 
ated to remove the butanes and pentanes and then a 1001-12 
the naphtha is prepared for recracking. fone a 
The entire unit is so constructed that there is one -S=—=—_sS[J| cay Saieennh aeeoc ann ern nn NOT} 
topping section, one gas distillation section, and-two MATERIAL Specieetene _ *T 
identical cracking sections. That means that half the Tota! Butanes plus Butylenes........| Substantially Cs free with at least 959 a 
cracking unit can be down while the crude section = ——-~—— gE reeset ~ oe 
is being operated at less than full capacity. Total Pentanes plus Amylenes...... ety es tree with at least 6: 
With process temperature as high as 1000° F., and Fuel Oil..................... _,..| 7-9 API Viscosity 125 Furol at 122 F. 
because of the size and extent of the equipment — — NSS ean a 
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‘thickness, 
“tion. (Sizes and operating temperatures of the major 


volved, careful attention was given to the type, 
and method of application of heat insula- 





pieces of equipment are listed in Table 2.) All equip- 


ment, such as columns, exchangers, heaters, lines 
‘and pumps carrying oil, vapors, or steam were insu- 
> Jated to conserve heat, maintain temperature con- 


TABLE 2——TOWERS 


































































































Crude Section 
DIMENSIONS 
Operating Operating 
No. of| Inside Total /|Temperature Pressure 
NAME Units Dia. Height °F. (Max.) (Max.) psi 
A§ de Beto eces s 1 14’-0” 124-5” 700 60 
_— tae 1 9’-0” 84’-6” 355 60 
4 Reduced Crude 1 16’-0" | 116’-6” Top 400 | Top 180 MM 
Vacuum Flash 725 | Flash 200 MM 
tha Stripper 1 4’-0” 28’-0 f 
Pake Kero. hei 1 4’-0” 28’-0” 545 59 
1 Kero 
! loner : 1 4’-0” 28’-0” 545 59 
Gasoil ~ ay ; 1 6’-0” 34’-0” 600 195 MM 
Diesel 
Picloner, mae? 1 6-0” 34’-0” 500 | 1909 MM 
Light Diesel 
Stripper... . . | 1 6’-0" 34’-0" 400 | 185 MM 
Cracking Section 
DIMENSIONS 
Operating Operating 
No. of| Inside Total /|Temperature Pressure 
NAME Units Dia. Height °F. (Max.) (Max.) psi 
High Pressure 
Evaporator. . . 2 9’-0” 54’-8” 800 400 
Bubble Tower. . . 2 9’-9” 111’-6” 710 390 
Low Pressure : 
Evaporator... . 2 7’-0” 50’-2” 900 30 
Fuel Oil Vacuum 1 11’-6” 82’-6” 775 200 MM 
Blend Oil Stripper 2 4’.0” 29’-2” 600 180 
Stabilizer. ...... 1 10’-6” 82’-3” 465 375 
Absorber... . 1 | 6’-0” 103’-0” 120 365 
Gas Fractionation Section 
as : 
| DIMENSIONS 
| Operating Operating 
INo. of} Inside Total /|Temperature essure 
NAME Units Dia. Height °F. (Max.) (Max.) psi 
Debutanizer..... 1 9’-0” 77’-0” 420 135 
Debutanizer..... 1 8’-0” 81’-0” Top 185 50 
Feed 270 
Bot. 330 
Gasoline Rerun. . 1 9’-0” 63’-0” 320 8 


















TABLE 3——INSULATION FOR OIL VESSELS 








TEMPERATURE Thickness Material 
ao SR San es 2 in. aoe Magnesia 
| See re er pe eee 1% in. Magnesia 

1% in. Diatomaceous silica 
rok a | ee eee er ee 2 2 in. 85% Magnesia _ 

2 in. Diatomaceous silica 














trols, and prevent operators from getting burned on 
hot ‘lines or equipment that may be reached or 
touched. . 


Insulation of the Equipment 


Eighty-five percent magnesia was used as insula- 
tion for all equipment operating at a temperature 
of 600° F. or less. This material is a mixture con- ° 
sisting of 85 percent basic magnesium carbonate 
combined with asbestos fiber, and takes the form of 
blocks or pipe insulation. In addition to having a 
low thermal conductivity, it has sufficient mechanical 
and structural strength so that it can be handled and 
applied without excessive breakage, and can with- 
stand equipment vibration without disintegrating. 

For temperatures above 600° F., an inner layer 
of diatomaceous silica was used under the 85 percent 
magnesia. 

Insulation thicknesses were chosen on the basis of 
equipment, size, operating temperatures, etc., and, 
with certain exceptions discussed below, are listed in 
Tables 3 and 4. 

The insulation wads applied and finished as follows: 

1) Oil Vessels Below 600° F. The 85 percent mag- 
nesia was secured in place with %-inch steel bands 
spaced 2 feet apart, and a %4-inch scratch coat of an 
asbestos cement was anolied. When the scratch coat 
was thoroughly dried, 1l-inch mesh, 20-gauge gal- 
vanized hexagonal wire was applied, drawn taut with 
all the edges thoroughly laced and wired in place .and 
nailed with staples to the insulation. The wire was 
covered with a %-inch coat of weatherproofing ce- 
ment troweled to a smooth, even-surface. The scratch 
and finish coats were applied while the vessels were 
still hot and expansion joints were provided in both 
coats at every insulation support to allow for the 
longitudinal expansion of the vessel. 

2) Oil Vessels Above 600° F. Instead of a final weath- 


TABLE 4—INSULATION FOR PIPING 
The thickness given is that of the insulation and does not include protective finish. 

















Pipe Sizes Larger Than 4” Pipe Sizes 2” to 4” Incl. Pipe Sizes Under 2” 
Temperature, °F. Thickness Material Thickness Material Thickness Material 
NIOGR, .) «Sade causes Standard 85 percent Magnesia Standard 85 percent Magnesia Standard 85 percent Magnesia 
222- 266 SS er 85 percent Magnesia Standard 85 percent Magnesia Standard 85 percent Magnesia 
| Rates 14” 85 percent Magnesia Standard 85 percent Magnesia Standard 85 percent Magnesia 
IIS 6 4 ition uxinctewers 2° 85 percent Magnesia 1%” 85 percent Magnesia Standard 85 percent Magnesia 
DEMO, ic cca take cok aoe Double Std. 85 percent Magnesia 2” 85 percent Magnesia 144” 85 percent Magnesia 
enemies * Diatomaceous silica * Diatomaceous silica 2” Diatomaceous silica 
= 85 percent Magnesia ae 85 percent Magnesia : Bie 
OR... . .:caccenuewh e * Diatomaceous silica * Sep g * = silica 2” Diatomaceous silica 
2%” 85 percent Magnesia rf 85 percent Magnesia 3 4 
801- 900 ey ek 4 a silica * Diatomaceous silica 2” Diatomaceous silica 
2” 85 percent Magnesia 1%” 85 percent Magnesia ? 
901-1000 in lene eee Wires Diatomaceous silica * Diatomaceous silica 2” Diatomaceous silica 
ad 85 percent Magnesia 1%” 85 percent Magnesia ; 2 
1001-1200 ee ane * Diatomaceous silica * Diatomaceois silica 2%” Diatomaceous silica 
2° 85 percent Magnesia 1%” 85 percent Magnesia 





























NOTES—st, andesd thickness of 85 percent Magnesia for pipes 4” to 134” incl. = 


= 4%"; 2” to 3144” incl. = 1 gy”; 4” to 6” incl. = 14%"; 7” to 10” incl. = 144”; 12” 











- to 30” incl. =114”. 
These thicknesses of diatomaceous silica are applied to each pipe size as follows: 
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erproof cement coating as above, a sheath of sheet 
metal was used. The sheath consists of 22-gauge 
galvanized sheet metal fabricated to enclose the 
insulation completely. Expansion joints with spring- 
loaded bolts were provided to compensate for cir- 
cumferential expansion. Longitudinal expansion of 
the sheath was provided by lap seams at intervals 
of 12 feet. Otherwise the finish is the same as for (1). 

3) Oil, Vapor, and Steam Lines. The finish for these 
lines is similar to that described in (1), except that 
the insulation was secured in place with No. 12 black 
annealed wire spaced about 9 inches apart. Insulated 
lines in locations where the insulation may be dam- 
aged or broken, and all lines operating at tempera- 
tures above 600° F. were covered with 26-gauge 
galvanized sheet metal, wired on with 12-gauge gal- 
vanized wire spaced 6 inches apart. 

4) Exchangers. Heat exchangers that operate at 600° 
F. or less in the shell passes were insulated with 1%- 
inch thick magnesia block. Those that operate at 
more than 600° F. in the shell passes were insulated 
with a layer of diatomaceous silica insulation and a 
1%-inch layer of magnesia block. The insulation was 
finished in accordance with the temperature classifi- 
cation as given above for oil vessels. 


5) Insulation on the cover plates or heads of the par- 
tial condensers and interchangers was cut back or 
relieved so that the bolts can be removed without 
disturbing the insulation. Insulation lined sheet metal 
covers were provided for the heads of shell and tube 
bundles that must be opened frequently for cleaning. 

6) Pumps. Certain pumps which require frequent 
maintenance work were equipped with removable 
insulation, covered with a sheet metal jacket of 
18-gauge steel and flanged to permit removal. 

With the exception of those flanges that may be 
touched by operators while working, the insulation 
on all equipment was cut back or relieved at flange 
connections so that flange bolts can be tightened 
without disturbing the insulation. To prevent insula- 
tion from slipping, 1-inch x 1-inch x %-inch support 
angles were provided on vertical lines more than 
10 feet in length, staggered on opposite sides of the 
pipe, and placed at 6-foot intervals. 

All insulation on vessels or columns was provided 
with light circumferential angle supports spaced 6 
feet apart on vessels operating at temperatures over 
600° F. and 12 feet apart on vessels at temperatures 


under 600° F. 


View of magnesia insulated piping in the cracking section of the combination unit at Union Oil Compuny, Wilmington, California. 
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operation. 





F UTURE development of instrumentation methods are based on applica- 
tions that have proven satisfactory in the past, because those points in the 
instrumentation system responsible for difficulties have been found during 
operation and corrected. In this paper, the author discusses the instru- 
mentation system of a hypothetical cycling plant using standard controls, 
and emphasizes those points, often overlooked, that cause trouble in plant 


This paper was presented at the Second Annual Short Course on “Instru- 
mentation for the Process Industries” held at Texas A. & M. College, August 
27-29, and will be published in the bulletin of the proceedings. 








an ERE are very few principles in engineering that 
are not subject to wide variations in application so 
that the final selection of the details is usually a 
matter of personal preference. This is particularly 
true of instrumentation. With this in mind a hypo- 
thetical plant flow sheet has been selected showing 
methods of control that have proved satisfactory in 
the past. The methods shown are selected for their 
simplicity with the hope that in the general discussion 
other, and the more complicated, methods of obtain- 
ing similar results will be brought out. 

The controls indicated on the flow sheet are more 
or less standard, but there are some points that are 
often overlooked that may cause trouble in plant 
operation. These will be pointed out and the method 
of overcoming at least in part the difficulties. Also a 
few safety devices will be mentioned. 

With reference to this flow sheet (Figure 1), the 
plant pressure is controlled by a pressure reducing 
valve on the incoming well stream fluid. This valve 
is handling a mixture of liquid and gas and so is 
Subject to severe erosion. To combat this the valve 
selected should be streamlined as much as possible 
and have the plug and seats faced with some hard 
material such as stellite. As this valve has a high 
thrust on the stem at all times, due tothe high work- 
ing pressure of the valve, a very large diaphragm 
iS required to supply the power to overcome this load. 
In the usual motor valve the stem is made small in 
order to reduce friction in the packing gland. Due to 
the high thrust on this valve the stem must be large, 
otherwise it would bend with the severe load im- 
Posed upon it. An angle type valve with the fluids 
€ntering the side connection between the packing 
gland and the plug, and leaving through the bottom 
Connection, is sometimes used. This tends to balance 
the thrust on the stem with the drag on the plug. To 
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prevent leaking around the stem the stuffing box 
must be deep and kept tight, thereby introducing 
considerable friction. To overcome the effects of fric- 
tion, drag and thrust, the valve should be equipped 
with a valve positioner. 


High Differential Valves 


Motor valves that operate with a high differential, 
that is over 300 pounds, and handle liquids or a mix- 
ture of liquids and gas, should usually be hard faced 
to keep from having the seats and plugs cut out. 
Valves on the flow sheet that would come into this 
class include: the liquid level control valves on the 
gas distillate separator, the rich oil liquid level control 
valve on the main high pressure absorber, the liquid 
level control valves on the high pressure and interme- 
diate pressure flash tanks, and liquid level control 
valve on the high pressure reabsorber. 

If for any reason the liquid level control valve on 
the base of the main absorber fails to let the rich 
oil flow from the main absorber fast enough, the oil 
level will build up and before long the main absorber 
would puke. One method of Overcoming this difficulty 
is to place another liquid level controller above the 
primary liquid level float. This upper controller actu- 
ates a motor valve in the lean oil line to the absorber 
so that if an excessively high level is encountered the 
lean oil flow is reduced or stopped. 

If due to a surge of gas through the absorber or 
other causes, oil is carried overhead from the main 
absorber, it is collected in the main absorber residue 
scrubber. If the liquid level control valve cannot re- 
lease this oil as fast as accumulated, a high level 
shut-down control and alarm is connected to either 
the ignition or fuel system of the engines so that 
there is little or no danger of getting liquid into the 
compressor cylinders. Although the liquid level con- 
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trol value on the main absorber outlet scrubber has 
a high differential across it, it is not usually hard 
faced, as it cannot be classed as a throttling con- 
troller, since it is used only as a dump valve in case of 
carry-over from the absorber. This same comment 
applies to all valves used in similar service. 

If for any reason the liquid level control valve on 
the high pressure absorber does not function properly 
and allows all the oil to be drained from the main 
absorber, a large volume of gas would pass into the 
high-pressure flash tank. This volume of gas might 
easily exceed the vapor relief system of this vessel. 
To prevent this, sometimes a pressure reducing valve 
is placed in the line between the high pressure ab- 
sorber and the flash tank. This pressure reducing 
valve is set at a slightly higher pressure than the 
normal operating pressure of the flash tank so that 
if an excessive volume of gas enters the flash tank, 
this valve will throttle or completely close till the 
trouble has been repaired. 


Even Flow Required 


The efficient operation of the oil to oil heat ex- 
changers, still preheater, and stills, depends on an 
even flow of oil, free from surges. As the main oil 
flow is controlled by liquid level control valves these 
must be very sensitive. There are two ways the sensi- 
tivity of these valves can be increased. One is by the 
use of valve positioners on the motor valves and the 
other is by the method shown in Figure 2. Normally, 
to allow sufficient time to break the foam and dis- 
engage entrained gas the flash tanks are large. There- 
ore, a small change in level means a large volume of 
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liquid either stored or released. If, however, a rela- 
tively small compartment on one side of the vessel is 
provided into which the liquid level control and out- 
let line are connected, into which the liquid in the 
main vessel overflows, the same change in level in 
the compartment will mean a relatively small change 
in rate. Without these small compartments in the 
absorbers and flash tanks, a surge started at the 
absorber is magnified as we pass through the system 
and may become so great as to materially effect plant 
efficiency. The same comments apply to the distillate 
fractionation system. 

The protection of the direct-fired heaters against 
stoppage of flow of oil is very important. Two meth- 
ods are shown on the flow sheet. The method shown 
on the still preheater is pressure controlled. Here 
advantage is taken of the pressure drop through the 
heat exchangers and heater to maintain a higher 
pressure at the inlet of the heat exchangers than is 
maintained in the still. This pressure controller is set 
at a slightly higher pressure than is normally carried 
on the still and at a lower pressure than normally 
exists at the heat exchanger inlet. Then if the oil 
rate decreases. materially or stops, the pressure at 
this point falls and the fuel to the heater is cut off. 
The motor valve used for this purpose should be 
the type that requires hand resetting once it is closed. 
The other method as shown on the distillate frac- 
tionator preheater replaces the pressure controller 
with a flow rate controller set to trip the motor valve 
when the flow falls below a predetermined value. In 
either case the main temperature control can be used 
instead of a separate valve by using a motor valve 


{701} 117 





















OCB TANIEER 
REPL UK COMOENSER 


Of PROPANI > 2 
MEPLUR CONDENSER 















' 
BUTANE ObbUT Atriuk DEBUT aeriux PROPANE PRODUCT! DEPROR REPL UK DE PROP EFL UK 
PROOLET ACCUMULATOR PUMP Puse jAccummuearoe = Pu 
} r 
ts faa! — 1 1 {i 
Hi A ' neat? 
iT ._ iP 4 ; 
| 5 PROPANE COOLER | 
c 
f 3 : arc 4 f 
A 








-——} 

















“se YT bh -te-4-- 


= Reet > gig vey 





= 
RESOUER DEPROPANITER 
















OEETHANIZER 


OLETN REFLUX OEETH REFLUX 
ACCUMULATOR = PUMP FCO PREWEATER 


er 
' 
4 





























GASOLINE FEED * 
r MEAT EXCHANGERS 


RECONER OEE THANIZER 























FIGURE 3 


relieving to atmosphere on the air supply line be- 
tween the temperature control instrument and its 
motor valve. When the safety controller trips this 
valve, the air pressure on the diaphragm of the tem- 
perature control valve is bled off and this valve 
closes. 

The control system shown around the low and 
high pressure still is one that is not common use 
but has proved its reliability and efficiency. In the 
high pressure still it is desired to only strip the oil 
of enough of the light constituents so that total con- 
densation will result at the operating pressure and 
temperature of the low pressure still condenser. As 
the condensation in the low-pressure still condenser 
is a function of temperature, with a constant strip- 
ping in the high-pressure still the low-pressure still 
pressure would vary. The stripping in the high- 
pressure still is a function of the amount of steam 
used. Therefore a pressure controller on the low 
pressure still controlling the steam rate to the high- 
pressure still will maintain a constant pressure in the 
low-pressure still with total condensation of the low- 
pressure still overhead at all times. 

In cycling plants operating with high-pressure ab- 
sorbers, a considerable amount of kerosine is carried 
into the absorbers in the vapor phase. This kerosine 
is absorbed in the absorption oil. If not removed it 
will build up in the oil to the point where the loss 
of kerosine in the lean gas is considerable. One of the 
easiest ways to remove this kerosine from the oil is 
by the use of a side-stream stripper on the low- 
pressure still. This side-stream stripper can only con- 
trol the initial boiling point of the kerosine by the 
amount of steam introduced, so the liquid withdrawn 
into the stripper must be of the correct end point. 
The control of this end point is determined by the 
amount of reflux that passes down the column below 
the draw off point. This reflux in turn determines 
the tray temperature below this draw off point. If 
too much reflux is drawn off to the side-stream strip- 
per, the column below the draw off point will increase 
in temperature ; likewise if insufficient liquid is drawn 
off, the temperature will fall. Therefore.a temperature 
controller controlling the temperature of the second 
or third tray below the draw off tray by controlling 
the amount drawn off to the stripper will define the 
end point of this product. This is based on the 
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assumption that a constant amount of steam is intro- 
duced into the main column. 


Conventional Pump Controls 


The controls on the pumps are conventional. It is 
assumed that in showing the control system on the 
main absorber lean oil pump that it is an electric 
motor or other constant speed drive of a displace- 
ment pump. In this case any excess liquid handled 
by the pump must be by-passed back to the pump 
suction. As this valve has a high differential across 
it, it should be hard faced, and as there is a high 
thrust on the stem a valve positioner should be used. 

Figure 3 shows a fractionating system, adaptable 
to the plant, producing propane, mixed butanes and a 
constant vapor pressure gasoline containing some 
butane. The system shown is commonly referred to 
as the cascade system in that the final gasoline passes 
through all the column in series. 

The de-ethanizer is controlled without the use of 
a temperature controller. All the overhead product 
that condenses in the reflux accumulator is pumped 
back to the column. This reduces to a minimum the 
propane loss. The kettle is heated with a constant 
flow of steam so that this temperature automatically 
assumes its correct value. If sufficient heat is intro- 
duced to the kettle the bottoms will be stripped of 
methane and substantially all of the ethane. Increas- 
ing the heat input to this column will not increase 
the kettle temperature provided the column and re- 
flux condenser are not overloaded. 

If the heat exchanger on the de-ethanizer feed does 
not raise the temperature of the feed sufficiently, 4 
preheater will be:necessary. The type shown is satts- 
factory if the propane content of the feed is not high. 
The type shown is the simplest and consists only 
of maintaining a constant heating steam pressure on 
the unit. 

The depropanizer control shown is one that is used 
quite extensively where it is desired to produce 
overhead from a column a pure product such as ™ 
depropanizers, de-isobutanizers, and de-isopentaniz 
ers. Here again the kettle, temperature is not com 
trolled but sufficient heat is introduced to strip the 
bottoms. The amount of reflux is controlled by the 
temperature at a point between the feed and-column 
top. This point, in a depropanizer, should be the point 
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FIGURE 4 
Method of controlling liquid rates 


in the column where the isobutane content of the 
vapors, and consequently the temperature, is chang- 
ing rapidly from tray to tray. 

The pressure control system shown indirectly 
controls the temperature of the overhead product and 
therefore its vapor pressure, in the reflux accumu- 
lator. By using a valve positioner on the water con- 
trol motor valve; very satisfactory pressure control 
can be obtained provided the water pressure is not 
subject to rapid and wide variations. 


Overhead Products Pump 


As the propane storage pressure is a funttion of 
temperature and may at times exceed the column 
pressure and at times be less than column pressure 
it is well to provide an overhead products pump. If a 
reciprocating pump is used, as shown, a pump pres- 
sure governor should be used with a liquid level 
operated motor valve in the pump discharge. If the 
liquid level motor valve were put in the steam supply 
to the pump all control of level would be lost when 
the storage pressure were less than column pressure. 


A number of people object to the use of a pump 
governor. If so, the liquid level control valve can be 
placed in the steam supply to the pump and a back 
pressure regulator placed in the pump discharge line. 
This back-pressure regulator is set at a higher pres- 
sure than the column pressure. 


The pressure control system shown on the debu- 
tanizer depends on the condensation of the overhead 
being governed by the amount of reflux condenser 
suriace exposed to vapors. If the pressure increases, 
the liquid level back up in the reflux condenser falls, 
increasing the condensation. Conversely, if the pres- 
sure talls the liquid rises in the reflux condenser, 
decreasing the condensation surface. It is obvious 
from this that-the net overhead product must be 
relatively large in order for this control method to be 
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sensitive. One objection to this method of control is 
that the reflux is subcooled below its condensation 
temperature and its temperature varies with the 
load on the reflux condenser and cooling water tem- 
perature. With varying reflux temperature and a 
constant volume of reflux, the internal reflux in the 
column will vary causing a changing load condition 
on the column and reboiler. 


As we are producing a constant vapor pressure 
bottom product, the temperature control is placed in 
the kettle. The temperature and pressure at this point 
define the vapor pressure of the product. The reflux 
control is the conventional constant volume type.. 


Withdrawing Steam Condensate 


Two different methods of withdrawing steam con- 
densate from the kettle are shown. One with the 
inverted bucket type trap and the other with a liquid 
level control and motor valve. The inverted bucket 
type trap is entirely satisfactory provided* the line 
from the kettle to the trap is large enough and the 
trap set well below the tube bundle so that the tubes 
are well drained. The inverted bucket trap should be 
protected against dirt as a small amount of grit or 
scale will plug the orifice. This type of trap has the 
advantage of removing all fixed gases and keeping 
the tubes from becoming gas bound. 


The liquid level control method .of withdrawing 
condensate has the advantage of being able to put a 
gauge glass on the water, making possible a visual 
check of its operation. A small line should be in- 
stalled from the top of the water leg to the down 
stream side of the motor valve so that fixed gases 
can be periodically withdrawn. 


Alternate Liquid Rate Control Method 


Figure 4 shows another method of control of liquid 
rates than that referred to above. In this alternate 
method the primary control instrument, temperature, 
pressure or liquid level, resets a flow rate controller 
in the liquid stream. Usually with this method a valve 
positioner is not required as the automatic reset fea- 
ture of the flow rate controller takes care of this. 
One place where this method would be far preferable 
to the use of a valve positioner alone would be in 
the pressure control system shown on the depro- 
panizer if the water pressure were subject to wide 
and sudden variations. Here the flow rate controller 
would correct the rate of flow before any measurable 
change in pressure in the system had been produced. 


In general a primary control instrument resetting 
a flow rate controller will not give closer control than 
a primary control instrument working into a valve 
positioner. It will give better control in special cases 
as cited above. 

As a general rule, valve positioners should be used 
on all temperature and pressure control valves where 
close temperature and pressure control are necessary 
to the proper functioning of the process and on all 
liquid level control valves where a sudden rate 
change, due to sticking of the valve, might upset the 
operation of a column. 

In this paper no attempt has been made to cover all 
the control methods and problems that can come up, 
but is a general discussion of some of the most com- 


‘mon methods. 
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aks: operating principles of the new catalytic 
cracking unit at Detroit of Aurora Gasoline Company 
are those of other fluid type catalytic cracking units, 
but mechanical arrangement of equipment has been 
simplified by changing the relative position of re- 
actor and regenerator, with consequent adjustment 
of vessel operating pressures to meet the head re- 
quirements for catalyst circulation. 

The reactor is located immediately above the re- 
generator, with which it is combined in a single 
pressure vessel that forms a self-supported tower 
requiring little structure other than an elevated foun- 
dation, access platforms, and ladders. The whole 
assembly is roughly equivalent, structurally, to a 
large fractionating tower with the usual elevated 
support and platform system. 

Preheated feed to the unit flows to a reactor feed 
line, where it is contacted with hot regenerated cata- 
lyst which enters the reactor feed line from the regen- 


TABLE 1 
Typical Results Fluid Catalytic Cracking Unit 





Percent of Fresh 
YIELDS Charge 


Fresh charge stock (Ill.-Mich. gasoil) ,0% 100.0 

Fuel gas. . ay 2.0 Wt. Percent 
Ca recovered i 4.1 Vol. Percent 
C4 recovered é 9.5 Vol. Percent 
Gasoline 68 42.0 Vol. Percent 
Heating oil . a 31.7 Vol. Percent 
Fuel oil . Sf 16.3 Vol. Percent 
Carbon... ‘ ivy 4.7 Wt. Percent 











Charge | Gaso- 


al 
r+ | Fuel 
PROPERTIES OF PRODUCTS Stock line Oil Oil 





| 

Gravity, °API 29.9 | 60.6 | 

Specific gravity at 60° F. 8767 | .7366 | 

Octane Ratings: | 
Motor Method, clear , | 
Motor method, +3.0cc TEL /gal. | 7 | 
Res. method, clear 
Res. method, +3.0cc TEL /gal... 
Reid vapor pressure, pounds. 
‘lash point, °F 

100 MI Distillation: 
IBP, °F. 


10 percent 
30 percent 
50 percent 
70 percent 
90 percent 
End point, °F 





Photo at right shows Aurora Gasoline Company's new Fluid Catalytic 
Cracking Unit at Detroit, Michigan. 
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The importance which catalytic cracking has assumed in 
recent years has resulted in widespread interest among the 
smaller refiners in units that offer prospect of suitability to 
their needs. Recently, at the Detroit plant of Aurora Gasoline 
Company, a new and simplified version of the fluid catalytic 
cracking process has been placed in operation. Designed by 
Universal Oil Products Company, the new unit incorporates 
features intended to lower initial investment while providing 
all operating essentials necessary for the production of cata- 
lytically cracked gasoline. 
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erator through a slide valve, under a combination of 
gravity and pressure-differential flow. The feed gas- 
oil, heated by the catalyst to approximately cracking 
temperature and substantially vaporized, flows in 
mixture with this catalyst up the feed line to the 
reactor where it is held at cracking conditions while 
the desired conversion is effected and then leaves the 
reactor in vapor state, flowing through a cyclone 
separator which substantially removes entrained cata- 
lyst particles. 

Reactor effluent vapors go to a fractionation sys- 
tem where gas, gasoline, cycle gasoils, and a bottoms 
slurry stream are produced as separate products. A 
slurry stream is recycled through the main fraction- 
ator tower lower section, as an intermediate reflux 
and catalyst washing stream, and all catalyst parti- 
cles carried overhead with the reactor vapors are 
recovered here. Reflux heat is removed from this 
stream by means of a slurry system steam generator. 
Slurry is continuously removed to a settling vessel 





- 


where it is concentrated so as to embody a minimum 
of the refractory cat cycle gasoil and is then returned 
to the reactor by means of a small stream of fresh 
feed diverted from the main charge to the reactor. 

Spent catalyst is removed from the reactor through 
an internal stripper drawoff section to an external 
stripper where it is contacted with stripping vapors 
before flowing down to the regenerator through a 
slide valve. Carbon deposit on the catalyst is re- 
moved by combustion with air in the regenerator, and 
the regenerated catalyst flows to contact fresh feed 
vapors, completing the catalyst system operational 
cycle. 

Flue gases leave the regenerator through cyclone 
separators for catalyst removal, through a flue gas 
steam generator for waste heat recovery, and are 
released to atmosphere through a back pressure con- 
trol valve and a noise silencer. 

Yields and inspections of products from a typical 
operation of the unit are shown in Table 1. 
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Flow diagram of Aurora Gasoline Company's new Fluid Catalytic Cracking Unit, designed, engineered and licensed by Universal Oil Products Co. 
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W. D. HARBERT 
Lion Oil Company, El] Dorado, Arkansas 


Ar THE present time the laws governing the radia- 
tion of heat in furnaces are well understood. The 
work of Shack,® Hottel and co-workers,? Lobo and 
Evans,® and others: has made possible the accurate 
design of the radiant sections of pipestill heaters. 
However, these design calculations are for the com- 
bustion space outside the tubes; and the tubes them- 
selves are usually considered to be simply a heat- 
absorbing plane. The other half of the complete 
design of a pipestill heater involves the coil itself 
and the conditions within it, the temperatures, pres- 
sures, etc. of the flowing fluid. 

In one procedure sometimes used for pipestill 
coil design the calculation begins with the complete 
known conditions of the fluid at some one point, 
usually at the coil inlet or outlet. The average 
conditions for an adjoining length of pipe are then 
estimated, and with these values and the fundamental 
data the finite changes in pressure, heat input, etc. 
that occur along this section of coil are calculated. 
A check is then made to see if the assumed average 
conditions are sufficiently close to the calculated 
average, and if not the computations are repeated 
before proceeding to the next length of pipe. This is 
continued for succeeding sections of the coil until 
either the end of the coil is reached or some desired 
condition such as temperature is attained. In this 
way the changes in the variables along the coil are 
found as a series of finite steps. In a modification of 
this method Nelson‘ outlines a procedure in which 
small température increases of the fluid are assumed 
and the lengths of coil required to give these tem- 
perature increases are calculated. In general these 
step-wise procedures are tedious and uncertain. Re- 
cently a procedure for the use of laboratory cracking 
data in the design of cracking coils has been pre- 
sented.” 


Mathematics of Method 
‘Mathematically a pipestill coil can be considered 


——— 


NOMENCLATURE 
A, B, C...E General variables. Conditions that change 
along the path of the fluid. 
H Heat input variable. Btu’s per pound added to the 
fluid. Based on liquid at 465° F. in the examples. 
L Position along the path of the fluid. Measured as 
pressure drop equivalent length in feet for the 
examples. 
Pressure in pounds per square inch absolute (psia). 
Temperature in ° F. 
Liquid volume percent of the fluid that is vaporized. 
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ipestill Coil Design 
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A METHOD is presented for the calculation of the com- 
plete conditions—the temperatures, pressures, percents va- 
porized, etc.—of the fluids flowing within the tubes of pipe 
still heaters. Integral and differential values for the fluid 
conditions along the coil are obtained alternately in a trial 
and error procedure. The calculations can be performed rap- 
idly and the results can be made exact within the accuracy 
of the date used. Two illustrative examples of the use of the 
method are included. Th 
liq 
=i nk Da: 
to be a path of flow along which .a number of variables 
change. These variables are the conditions of the fluid— Th 
the temperature, pressure, etc.—and are designated by ms 
the general terms A, B, C ... E. The position along the Alu 
path of flow is designated by the symbol L. Only part flu: 
of the variables (A, B) can be considered to be inde- va 
pendent with the remainder (C ...£) being dependent. wo 
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The thermal properties of the crude oil, Heat input in Btu per pound vapo 


ys. temperature in °F. for constant liquid volume percents vapor! 
(H vs. T at constant V). The heat input is zero for liquid at 
Dashed horizontal lines—Known heat input at pass numbers given for 
Example |. le o 
Heavy dashed line—Path of fluid in coil for Example |. 8 
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FIGURE 2 


The vaporization properties of the crude oil. Temperature in °F. vs. 
liquid volume percent vaporized at constant pressures in psia (T vs. V 
at Constant P). 

Dashed horizontal lines—Lines of known constant heat input for pass 
numbers given for Example I. 


Heavy dashed line—Path of fluid*in coil for Example |. 














The number of independent variables is the minimum 
required to define completely the conditions of the 
fluid. Thus if the pressure and heat input to a known 
fluid were fixed then the temperature and percent 
vaporized would also be fixed. In this case P and H 
would be the independent variables and T and V the 
dependent ones. 

In order to solve for the fluid conditions along a 
length of coil three types of data are required as 
follows : 


First. 

The complete properties of the fluid must be 
known; i.e., values of dependent variables must be 
known as functions of the independent variables. 
These data can be expressed as 


C=f,(A, B) (1C) 
E = f.(A, B) (1E) 
where 4 and B are independent and C ... E are depend- 
ent. Thus if T and V are considered to be dependent 
tunctions of H. and P, then some way of determining T 
and V at values of H and P must be available. 
Second, 
The rates of change of the independent variables 


along the coil (dA/dL, dB/dL, etc.) must be known as 
functions of the fluid conditions and the position 
along the coil. This can be expressed as 


(2A) 


dA/dL = f,(L, A, B,C... E) 
(2B) 


dB/dL = f.(L, A, B,C... E) 


etc. 


Thus the pressure drop per length of pipe may be 
nown as a function of the pressure and the percent 


vaporized of the fluid, i.e., 
dP/dL = f,(P, V) (2P) 


In general the variables picked to be independent 
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will be the ones for which these data are most readily 
available. 


Third. 

Enough information about the coil must be known 
so that only a single solution is possible. In general 
for most calculations the fluid itself, the amount of 
fluid and the coil diameter, are known. In addition to 
these, one value for each of the independent variables, 
or the equivalent, and one additional condition must 


_be known. This additional condition may be a tem- 


perature to be reached, a total heat input, a length of 
coil, etc., depending on the design requirements. 

The general method for obtaining a complete solu- 
tion for the coil from these data consists of determin- 
ing differential and integral curves for the variables 
alternately in a trial and error procedure. Thus a 
consistent set of curves of A, B,C... E vs. L can be 
estimated and the resulting differential curves of dA/dL 
vs. L, dB/dL vs. L, etc., can be obtained with the data 
of Equation 2. These differential curves can then be 
integrated to give new and more accurate curves for 
the variables along the coil. If in such a trial the 
estimated and calculated sets of integral curves are 
the same then the correct conditions of the fluid along 
the coil have been found. The integration of the 
differential curves can be expressed as 


A:= f f 


B=f (4B/dL)dL + B, 


(dA/dL)dL + A: (3A) 


(3B) 


Subscript 1 indicates the position along the coil at 
which a value for the variable is known, and Sub- 
script 2 indicates the general position, i.e., any point 
along the coil. In the actual calculations the integral 
curves are most conveniently obtained by determin- 
ing the areas under succeeding sections of the differ- 
ential curves with a planimeter. 
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Pressure drop data for 3” heater coil and 4” transfer line for a flow 

of 3000 BPD of crude oil, Pressure drop in pounds per square inch per 

foot length of pipe plotted vs. the liquid volume percent vaporized for 
constant pressures in psia, (dP/dL vs. V at constant P). 
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for the independent variables vs. L. 
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From these integral curves the cor- 
7 responding values for the dependent 
d variables are obtained with the data 





of Equation 1. This gives a com- 
plete new set of values for the con- 
ditions of the fluid along the coil. 
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Step 4. The calculations are re- 
. peated using the curves obtained in 
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desired accuracy is reached. At the 
true final solution the first assumed 
and resultant calculated curves will 
be identical. 
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Other similar procedures could 
be given for other sets of known 
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the coil. Thus for one pass the ac- 
tual tube length is 30 feet, the 
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FIGURE 4 


General plot of the conditions of the fluid along the coil vs. the equivalent pressure drop length 


for the first trial of Example |. See text. 


Solid line integral curves—Original assumed values of P, T and V and known values of H plotted vs. L. 
Differential curves—Values of dH/dL (known) and of dP/dL (from Figure III for the conditions 


assumed) plotted vs. L. 


Dashed integral curves—Resultant calculated values of P plotted vs. L. Obtained by integration 


of the differential curve. 


The detailed trial and error procedures to be 
followed differ, of course, with the coil conditions 
that are known and the solution that is desired. For 
the case where the flow of fluid and the diameter 
and length of the coil are fixed a suggested procedure 
for obtaining a complete solution for the coil vari- 
ables is as follows: ‘ 


Step 1. Estimate a complete and consistent set of 
conditions for the fluid along the coil (values of 
A B,C ...E plotted vs. L). These values can be ob- 
tained by approximate trials and should be reasonably 
accurate. 

Step 2. With the data of Equation 2 plot vs. L the 


differential values of the independent variables (dA/dL, 
dB/dL, etc.) for the coil conditions of Step 1. 


Step 3. Integrate the differential curves of Step 2 
(Equation 3) to obtain new and more accurate curves 
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or pressure drop is the mare impor- 
tant variable. The same basis for 
the coil length, of course, is used 
for all of the variables. Ordinarily 
it is more convenient to simply con- 
sider that the variables such as 
pressure, heat input, etc., give a 
continuous smooth curve over the 
length of the coil rather than to 
show discontinuities at the ends ot 
the tubes. 

In trial and error calculations certain time-saving 
devices can frequently be used to advantage. Thus 
the closer the first assumed conditions are to the final 
true conditions the fewer trials will be required. The 
original assumed values of Step 1 for the conditions 
along the coil need not be pure guesses but rather can 
be based on quick approximate trials. Sometimes 
average conditions for the entire coil can be assumed 
and the resultant overall change of the variables 
determined. Or when a variable is not sensitive t0 
the values of the other variables average conditions 
along the coil can be assumed and the curve of the 
variable determined by a quick integration. Thus 
the radiant heating of a cold stream the heat input 
is comparatively independent of the conditions of the 
fluid so that for a known radiating temperature the heat 
input curve can be determined fairly accurately with- 
out knowing any of the conditions along the coil 
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72.5 percent vaporized at the dis- 
charge into the distillation tower. 
The tower pressure is to be 40 psia. 
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: It is desired to know the condition 
of the fluid along this coil and par- 
ticularly the pressure required, at 
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the coil inlet and the pressure tem- 
perature and percent vaporized at 





. the coil. outlet. 


The fundamental data required 
for the calculation are given on Fig- 
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erties of the crude are given on 
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put above liquid at 465°F. vs. tem- 
perature in °F. for constant liquid 
volume percents vaporized (H vs. 
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T at constant V). The vaporization 
properties of the crude are given by 
the equilibrium flash curves at vari- 
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FIGURE 5 


General plot of the conditions of the fluid along the coil plotted vs. the equivalent pressure 
drop length as obtained in the final trial of Example |. Values of H, P, T and V plotted vs. L. 
Dashed line curve—Values of P vs. L assumed at the beginning of the final trial. 


except an average temperature. Various other useful 
approximate trials will become obvious to someone 
performing the calculations. With reasonable care 
in obtaining the first estimates only two complete 
trials of the type described will be required for any 
ordinary accuracy. 

Frequently it is possible to obtain the approxi- 
mate slope of a curve at a point even though the 
actual values of the variables at the point are not 
known, and this aids in assuming the integral curve. 
Often time can be saved by “guessing which way 
the cat will jump,” i.e., by estimating from a trial a 
set of integral curves that are closer to the true 
curves than are the results of the trial. Various other 
time-saving devices could be given and some of these 
o illustrated in the two example calculations that 
toiLlow. 


Example 1 

A coil in the radiant section of a pipestill heater 
consists of 32 passes of 3-inch (inside diameter) pipe 
30 feet long arranged in a single row. Because of the 
return bends each of these passes may be considered 
to cause a pressure drop equal to that of 45 feet of 
straight pipe. The entire coil, then, has an equivalent 
Pressure drop length of 1440 feet. This coil connects 
into a 4-inch transfer line that discharges into a 
distillation tower, and this line has an equivalent 
Pressure drop length of 280 feet. From the shape of 
the combustion chamber and the location of the 
burners it can be estimated that the heat input rate 
(dH/dL) is constant for the last half of the coil ( Passes 
16 to 32), and that this rate decreases as a straight 
line from Pass 16 to a value one half as great at the 
coil inlet (Pass 0). A heat input rate curve of this 
shape is shown by the plot of dH/dL vs. L of Figure 4. 

The feed to this coil is to be 3000 barrels per day 
of a 35°-API crude oil at 465° F. In order to obtain 
the desired topping it is necessary that this crude be 
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in pounds per square inch per foot 
length of coil for both the 3-inch 
heater coil and the 4-inch transfer 
line is given on Figure 3 as a func- 
tion of the pressure and the liquid 
volume percent vaporized (dP/dL 
vs. V at constant P) for a flow of 
3000 barrels per day of crude oil. 

From Figure 2 it is seen that for 72.5 percent 
vaporized at 40 psia the temperature required is 779° 
F., and from Figure 1 the heat input required to reach 
this temperature is 294 Btu per pound. The heat input 
curve of the shape described that gives the required 
294 Btu per pound total input is given by the plot of 
dH/dL vs. L in the lower section of Figure 4. This 
curve gives the heat input to a pound of crude in 
passing along one foot of the coil. The area under 
this curve, of course, represents total heat input, and 
the integration in sections gives the integral plot of 
H vs. L of Figure 4. For convenience the values of H 
at every fourth pass number (0, 4, 8... 32) as given 
by this integral curve are marked off by dashed hori- 
zontal lines on Figure 1. And values of T and V corre- 
sponding to these heat-inputs are replotted on Figure 
2 to give the dashed lines that slope to the right. 
These lines of constant heat input are labeled with 
the corresponding pass number, and the fluid condi- 
tions at the pass numbers given lie somewhere on 
these lines. 


With the heat input along the coil known, one addi- 
tional property will completely define the condition 
of the fluid. Because of the pressure drop data available 
(Figure 3) pressure is selected as this independent 
variable. However, the pressure drop depends on the 
percent vaporized, and so V is taken as a dependent 
variable. Temperature does not need to be included in 
the calculation, but the coil temperatures are desired and 
so plots of T vs. L are given. 

The first step in the trial and error procedures is 
to estimate the conditions of the fluid along the entire 
pipe, and this is‘done with quick, approximate trials. 
Average conditions for the transfer line are assumed 
and, with Figure 3, a pressure drop of 24 psia is 
obtained. Then the approximate pressure at the coil 
outlet is 40+ 24=— 64 psia. Similar rough calcula- 
tions are made for the coil, and a coil inlet pressure 


= 
0) 
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FIGURE 6 


Heat input rates for Example II. Values of dH/dL (Btu's of heat input 
per pound of crude per foot length of coil) plotted vs. the temperature of 
the fluid in °F. at the pass numbers given. 


of 160 psia is selected as being reasonable. At these 
pressures values of V and of dP/dL (the slope of the 
pressure curve) can be found. Thus for P = 64 at the 
coil outlet V == 65.7 as read from the tota] heat input 
line (Pass 32) of Figure 2. And at these values of P 
and V the value of dP/dL is 0.256 as read irom Figure 
3. A line of this slope is drawn through P = 64 at the 
coil outlet as shown on Figure 4, and slope lines similarly 
obtained are drawn at the coil inlet and the transfer line 
inlet and outlet. With the aid of the points and tangents 
obtained in this manner the solid line curve of P vs. L 
of Figure 4 is drawn. From the value of P given by 
this curve, the known values of H and the data of 
Figure 2, the values of T and V along the coil can be 
found. Thus the estimated value of P at Pass 20 is 136 
psia, and from the corresponding known heat input line 
of Figure 2 the values T == 653° F. and V = 24.8 per- 
cent vaporized can be read. These values and others 
obtained similarly give the plots of T and V vs. L of 
Figure 4. Then the solid line integral curves of Figure 
4 give a complete and consistent set of estimated condi- 
tions for the fluid along the coil. 

From the values of P and V of these curves the 
corresponding values of dP/dL can be read from Figure 
3, and the points obtained are plotted to give the differ- 
ential curve of dP/dL vs. L in the lower section of 
Figure 4. Thus P= 136 and V = 248 for Pass 20, 
and for these values Figure 3 gives dP/dL = 0.056 as 
plotted on Figure 4. The area under this plot of dP/dL 
vs. L, of course, represents total pressure drop (Equa- 
tion 3). This curve is integrated in sections with a 
planimeter to give the new calculated integral curve of 
P vs. L shown by the dashed line of Figure 4. It is seen 
that pressures of 60.0 psia at the coil outlet and of 
143.5 psia at the coil inlet are obtained. Evidently the 
assumed and calculated curves of P vs. L of Figure 4 
are too far apart so that a new trial is required. 

It is next necessary to estimate as closely as possible 
the true curve of P vs. L from the results obtained in 
the first trial (Figure 4). Assumed values of P that are 
too high give values of dP/dL that are too low and, 
consequently, pressure drops that are too low. Then the 
true curve of P vs. L lies somewhere between the two 
curves of Figure 4. For this second trial the assumed 
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curve of P vs. L is given by the dashed line of Figure 5. 
Values of V and of dP/dL are obtained from Figures 
2 and 3 for these values of P as in the previous trial, and 
the differential curve of dP/dL vs. L so obtained js 
integrated to give the solid line curve of P vs. L of 
Figure 5. This calculated integral curve is quite close 
to the original assumed curve and so no further trials 
need be made. 

The values of T and V corresponding to the values 
of P obtained above and the known values of H are 
read from Figure 2 as before and are plotted on Figure 
5. Then the final answers obtained for the fluid condi- 
tions along the coil are given by the solid line curves of 
H. P, V and T vs. L of Figure 5. It is seen that the 
required pressure at the coil inlet is 151 psia. At the 
coil outlet the pressure of 60.6 psia, the temperature is 
784° F, and the percent vaporized is 66.0. The condi- 
tions of the fluid along the, coil are also plotted as the 
heavy dashed lines of Figures 1 and 2. 


Example 11 

In Example I, just given, the heat input rates along 
the coil were considered to be known constants. But 
it is more accurate to consider that the heat input 
varies as a function of the fluid temperature. On 
Figure 6 are given estimated heat input rates at the 
maximum bridgewall temperature for the furnace of 
Example I. The rates at various pass numbers are 
shown as functions of the fluid temperatures. As in 
Example I the charge to this coil is to be 3000 barrels 
per day of crude at 465° F., and the tower pressure 
is to be 40 psia. It is desired to know the conditions 
along the coil at this maximum firing rate and par- 
ticularly the pressure at the coil inlet, the total heat 
input, the temperature at the coil outlet, and the per- 
cent vaporized at the tower inlet. 

For this calculation two variables are required to 
define completely the condition of the fluid, and be- 
cause of the pressure drop data and heat input rates 
available (Figures 3 and 6) H and P are selected as 
these independent variables. Also the values of dH/dL 
and dP/dL vary with the temperature and the percent 
vaporized, and so T and V are taken as dependent vari- 
ables. The first step of the calculation is to obtain a 
complete and consistent set of estimated values for the 
conditions of the fluid along the coil, and the values 
chosen are given by the solid line curves of H, P, T and 
V vs. L of Figure 7. These values were obtained from 
the solution of Example I by a careful use of ratios. It 
is seen that the assumed total heat input is 315 Btu per 
pound, and that the assumed pressures are 160 psia at 
the coil inlet and 62 psia at the coil outlet. 

From these estimated curves and the data of Figures 3 
and 6 values for the differential curves of dH/dL and 
dP/dL vs. L are obtained as in Example I, and these 
are plotted in the lower section of Figure 7. Thus the 
temperature estimated for the end of Pass 12 is 587° F., 
and from Figure 6 the corresponding heat input. rate 
(dH/dL) is 0.234 Btu per pound of crude per foot 
length of coil. These values are marked off on the 
curves. The two differential curves of dH /dL and dP /dL 
vs. L are next integrated in sections with a planimetet 
to give new calculated curves of H and P vs. L as shown 
by the dashed line curves of Figure 7. Evidently the 
assumed and calculated curves of H and P vs. L are 
sufficiently close so that no further trials need be made. 
Values of T and V corresponding to calculated values 
of H and P are obtained from Figures 1 and 2 and ate 
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General plot of the conditions of the fluid along the coil vs. the equivalent pressure drop length 


for Example II. See text. 


___ Solid line integral curves—Original assumed values of H, P, T and V plotted ys. L. 
Differential curves—Values of dP/dL and of dH/dL plotted vs. L. Obtained from Figures Ill and 


Vi for the assumed conditions. 


Dashed line integral curves—Final calculated values of H, P, T, ‘and V plotted vs L. Obtained by 


the integration of the differential curves. 


plotted as dashed lines on Figure 7. Then the com- 
plete final solution for the condition of the fluid along 
the coil at the maximum firing rate of the furnace are 
given by the dashed line curves of Figure 7. It is 
seen that the total heat input is 318 Btu per pound 
ot crude, and that the pressure is 158.4 psia at the 
coil inlet and 62.8 psia at the coil outlet. The tem- 
perature is 817° at the coil outlet and 812° at the 
transfer line outlet. The percent vaporized is 71.0 
percent at the coil outlet and 78.5 percent at the 
transfer line outlet. ; 


Advantages 


The method given here for the pipestill coil calcu- 
lations is believed to have certain advantages, and 
these are summarized as follows : 

1) The method is completely flexible. Problems of 
any complexity and with any combination of vari- 
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ables can be calculated provided 
the required data are available. 
Thus two independent variables 
were handled in Example II as 
easily as one in Example I, and 
more could have been included. 

2) It is not necessary to know 
the complete fluid conditions at 
any one point along the coil as a 
starting point for the calculations. 
Thus in Example II the pressure 
at the coil inlet and the heat input 
at the transfer line outlet were not 
known, and yet the solution was 
easily obtained. In any stepwise 
procedure such a starting point is 
required. ; 

3) No averaged values for a 
length of coil need be used. The 
increments are infinitesimal rather 
than finite so that the calculus is 
exact. The answer obtained can 
be made as accurate as the funda- 
mental data used. In extreme 
cases the discontinuities at the 
ends of the individual tubes can 
be included if such accuracy is 
desired. 

4) Once the necessary funda- 
mental data have been assembled 
the calculations are quite rapid. 
Thus either Example I or II could 
be worked out within an hour by 
someone familiar with the method, 
provided, of course, that Figures 
1, 2, 3 and 6 were already pre- 
pared. 

The present calculations have 


.been primarily concerned with the 


coils of pipestill heaters. But the 
fundamental method of alternat- 
ing differential and integral curves 
in a trial and error procedure is 
believed to have other applica- 
tions. Thus a simple example 
would be the calculation of the 
expansion of gas along a pipe. 
A more complicated application 


would concern the pressure, temperature and com- 
position changes in the passage of reacting gases 
through a catalyst bed. Of particular interest is the 
calculation of the variables along a packed distilla- 
tion or absorption column. In general the require- 
ments for the use of the general method are that the 
changes can be considered to occur along a line and 
that data of the three types listed can be made 
available. 
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Calculation of 
Concentration Change 


WILLIAM C. FRISHE 
Professor of Engineering and Metallurgy, Grove City College, Grove City, Pa. 


A TYPE of problem common in pilot plant prac- 
tice and recurrent also in large scale operations is the 
calculation of concentration of stream from a batch 
mixing operation. The idealized system consists of 
a completely mixed constant volume of material into 
which is charged a stream at a constant rate and 
from which a stream is withdrawn at the same rate. 
Blending, dilution, concentration by addition of con- 
centrate, and purging are operations of this tvpe. 

In general, equations must be set up either for 
1) calculating the necessary rate of incoming stream 
that will accomplish the desired concentration change 
in a definite time; or 2) for calculating the duration 
of the operation at a given rate of incoming stream 
that will accomplish the desired concentration 
change, or 3) for determining necessary initial and 
final concentrations for a given rate and a given 
duration time of operation. In every case it is neces- 
sary to assume complete mixing, unless special data 
are at hand, and it is necessary to set up and solve a 
separate differential equation. These operations can 
be divided into two cases: 

Case I: Incoming stream contains no solute. ( Diluting 
and purging operations. ) 

Case II: Incoming stream contains solute. 


For Case I: Let C = concentration at time, ¢. 
~, = initial concentration based on 
C: = final concentration volume 
V = volume of material being changed in 
concentration 
R = flow rate of streams (volume/time) 
then, by solute balance, 
—VdC=RCdt 
? t 
ss 2 oot i dt 
: i) V 
C 1 Oo 
a 
V C, 
t= — In — 
R C; 


For Case II: If the incoming stream has a concentration, 
C;, then, by solute balance : 


C, Rdt—CRdt= VdC 
C, 


Rt ae dC wit CG —C, os , C.— Ci 
» Micron ae Gate Ge 
C; 





. Ga—-Ga. ; 
Note that the quantity To a is the fraction of the total pos- 
os j 


sible concentration change, (C:—(C:), that remains to occur 


after time, ¢. ; 
Since the two cases have identical mathematical 


form, a graphical method is indicated which would 
allow quick solution for any of the five variables. 
Figure 1 is a nomograph constructed for this pur- 
pose. The following examples should make its use 


clear. 
Example 1: 


A 1000-cubic-foot tank containing 75 mol. percent hy- 
drogen and 25 mol. percent carbon dioxide is to have the 
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hydrogen content reduced to 1 mol. percent by bleed- 
ing in nitrogen at the constant rate of 30 cubic feet 
per minute. When the hydrogen content is down to 
1 percent the tank may be opened to the air and 
welding operations may proceed. How long will it 
take to do this? 

Solution : 

This is a Case I problem. %C,/C, = 1.33 percent 
= 1/75. Volume over flow rate (V/R) = 1000(30= 
33.3. Connect 1.33 on the concentration change scale 
with 33.33 on the V/R scale and continue the line to 
its intersection with the time scale. The operation 
will require 140 minutes. 

Example 2: 

A 300-cubic-foot tank containing propane at atmos- 
pheric pressure is to be purged with inert gas at 
the rate of 30 cubic feet per minute until the propane 
content is 1 percent by volume. How long will it 
take to do this? 

Solution : 

This is a Case I problem. C,/C,=1 percent; V/R 
= 100. Connect 1 percent on the concentration change 
scale and 100 on the V/R scale and continue the line 
to its intersection of the time scale. The time required 
is 46 minutes. 


Example 3: 
A low-boiling cut of petroleum is flowing at the 


rate of 50 gallons per minute into an accumulator 
tank which contains 2500 gallons of liquid. A change- 
over is made so that a less volatile cut replaces the 
original incoming stream and flows at 50 gallons 
per minute into the accumulator. It is desired to 
sample the effluent stream when the concentration 
change is 90 percent complete. (i.e., when the fraction 
of the total possible concentration change remaining 
to occur is 10 percent.) How long after the new 
stream is introduced shall the sample be taken? 

Solution: 

This is a Case II problem. V/R= 50. Connect 
10 percent on the concentration change scale with 
50 on the V/R scale and continue the line to its inter 
section with the time scale. From the line drawn on 
the nomograph it can be seen that 116 minutes should 
elapse before the sample is taken. 


Example 4: ; 
A warehouse room, 50 x 30 x 20 feet is filled. with 


substantially dry gas of the following composition: 





ME 8 percent 
* RAE 3 percent 
Siinshe stave 2 percent 
| PPR 87 percent 


A fan of estimated capacity 1000 cubic feet per mir 
ute is installed to blow air into the room. How long 
should it take to make the atmosphere fit for work 
men to enter? 


Solution : 
With respect to the removal of CO this is a Case | 
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problem and with respect to increasing the oxygen 
content it is a Case II problem. First the CO, assum- 
ing that a CO content of 0.1 percent is harmless: 


% Cats < 100 = 3.33; V/R = 50 & 30 X 20/1000 


= 30. From the nomograph the time required is esti- 
mated as above to be 103 minutes. 


With respect to the oxygen concentration, assum- 
ing that the air will be satisfactory when the change 
of oxygen concentration from 2 percent to 21 percent 
is 95 percent complete—or 5 percent of the total 
possible concentration change remains to occur; 
V/R=30. Solution by the nomograph gives 90 
minutes. 


It is of interest in this problem to find also the 
time required for reducing the CO, content to a 
safe level which is assumed to be 1 percent. This is 
a Case I problem. %C,/C, 12.5; V/R=30. From 


the nomograph the time is estimated to be 63 min- 
utes. The controlling factor is, therefore, the carbon 
monoxide. 

In any actual purging operation there will be a 
certain amount, of displacement because mixing is 
not perfect. This will result in a shorter time being 
required than is calculated. The time estimated from 
the nomograph will, therefore, be the maximum time 
required and will be a safe figure for dilutions such 
as the examples given. If it is desired to dilute a gas 
accurately to a certain concentration in this manner 
precautions should be taken to have the mixing as 
nearly complete as possible. This means that the flow 
rate of the diluting stream should be small in com- 
parison with the tank volume and that mixing de- 
vices should be used. 

It should be seen that the concentrations are based 
on volume and have the same units. R has the same 
volume unit as V and the same time unit as ¢. 
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Notes On— 


ontrol of Light 
ydrocarbon Fractionators 
ubject to Variations in teed 
omposition and Quantity 


E. D. MATTIX 
Cities Service Refining. Corporation 
Lake Charles, Louisiana 


‘das intelligent application of automatic control 
instruments to refinery continuous process units 
always involves the special study of each installation 
since variation in processes, product specifications, 
and equipment design often preclude the use of “off 
the shelf” control schemes. More specifically, unusual 
or special operating requirements may necessitate 
process control arrangements capable of functions 
not required for similar process units having more 
normal operation. 

A difficult control problem is encountered in frac- 
tionating units where feed rates and compositions 
are subject to considerable variation in short time 
intervals. In one particular case a debutanizer ob- 
tained feed from a number of coking units on short- 
time cyclic operation. Coking unit effluent passed 
through both a deheptanizer and depropanizer ahead 
of the debutanizer and the resulting debutanizer feed 
stream was subject to wide variations in composition 
and in quantity, so that usual control instrument 
schemes were found to be entirely inadequate. 

Control methods developed for this tower will be 
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CASE I 
OVERHEAD PRODUCT, % OF FEED 50. | 50.99 
MOL. % BUTANE IN BTM. PRODUCT 0.25] 0.06 
MOL.% PENTANE IN O.H PRODUCT 0.25] 2.0 
TEMP °F 
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FIGURE 2 


Debutanizer tray temperature and composition; effect of changing prod- 
uct rates with other conditions constant, including reflux rate. 


described, but as a preliminary—it deems desirable to 
consider some of the factors affecting control applica- 
tions to light hydrocarbon processing units. 

In the application of control instruments, it is first 
necessary to establish the results that the process is 
expected to accomplish. If the process designer will 
supply all pertinent data on process performance and 
operating variables, the instrument system can be 
precisely designed to fit conditions that exist during 
actual operation. This data usually will include, the 
following : 

(1) Maximum and minimum flow rates, compost- 
tions, and product purities to be expected in feed and 
product streams. 

(2) Process system temperatures and pressures. — 

(3) Surge capacity, or “holding time,” allowed im 
various vessels. 

(4) A process description that explains how and 
why the process works, both for normal desigt 
operation and for any alternate or possible emergency 
operations. Any available information on the effect 
of changes in operating conditions, and critical ports 
of control should be noted. 

There is usually information that does not appea 
on the process flow sheets or in the process descrip 
tions which is nevertheless quite valuable for instr 
mentation design, and accordingly, it is very desirable 
that process designer and instrument application 
engineer work closely together. , 

, For clarity it seems desirable to define certain dis- 
tillation equipment items and functions, even thoug 
most readers may be thoroughly acquainted wit 
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FIGURE 3 


Effect of product 
composition on debu- 
tanizer tower top and 
bottom temperatures. 
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these factors. A typical distillation stage for separat- 
ing light hydrocarbon feeds into an overhead product 
and a bottoms produ¢t is shown in Figure 1. 


Such towers utilize a wide range of reflux ratio and 
contain a varying number of bubble-cap trays, de- 
pending on the difficulty of the separation to be 
performed and the sharpness of fractionation that is 
desired. Feed enters at some point in the tower mid- 
section. Trays above the feed point are termed 
‘fractionating trays” and serve to separate from the 
overhead product the heavier hydrocarbons of the 
feed stream that are to be included in the bottom 
product. Trays below the feed point are termed 
“stripping trays” and serve to “strip-out” from the 
bottom product the lighter hydrocarbons that are to 
be included in the overhead product. The ovethead 
product and reflux leave the tower top tray in vapor 
state. Reflux must be condensed and returned to the 
tower top tray for the unit to function as a distilla- 
tion apparatus. 

_ Overhead product may be produced as a vapor, a 
liquid, or a combination of vapor and liquid, depend- 
ing on the choice of the process designer, the compo- 
sition of this product, the available water tempera- 
ture, and the pressure at which it is desirable or 
Practical to operate the tower. In any case reflux is 
condensed in a cooler at a temperature set by a 
reasonable approach to the available cooling water 
temperature. With overhead product produced as a 
vapor, the condenser outlet pressure and thus indi- 
rectly the tower pressure, is that pressure which cor- 
responds to the “dew point” of the product vapor at 
cooler outlet temperature, as reflux could not be 
condensed at a lower pressure and a higher pressure 


September, 1947—A Gulf Publishing Company Publication 


would result in a condensation of product, which is 
not desired. If overhead product is to be totally con- 
densed the pressure must be at least as high as the 
“bubble-point” pressure at cooler outlet temperature. 

For any given cooler outlet temperature the lowest 
tower pressure will be required with’ a vapor as the 
top product, the highest with a totally condensed top 
product, and intermediate: pressures will result in 
varying proportions of vapor and liquid. 

Temperature at the bottom of the tower will 
correspond with the “bubble-point” of the bottom 
product at the tower pressure set by condensation 
requirements of the overhead product. In some cases 
this required temperature may be excessive from the 
standpoint of deterioration of bottom product, or 
because the available heat medium for the reboiler 
may not be at sufficient temperature level for satis- 
factory heat transfer, or for some other reason. 
Where a lower bottom temperature is necessary or 
desirable, tower pressure may be reduced by the use 
of a lower reflux condenser temperature. 


Vapor Pressure Requirement 

It is necessary to keep in mind the results most 
important for the particular case at hand, In the con- 
ventional gasoline stabilizer used for setting gasoline 
to the Reid vapor pressure currently desired for sales 
or blending purposes, the one important operating 
specification is the vapor pressure of the bottom 
product. : 

Variation in the percentages of heavier components 
in the stabilizer feed will require corresponding varia- 
tions in the butane content of the gasoline to main- 
tain a constant vapor pressure product. These varia- 
tions if considerable may require a slight adjustment 
in reboiler outlet temperature ; however, maintaining 
a constant reboiler outlet temperature and tower pres- 
sure has proven to be the most desirable method of 
control on a stabilizer. This is obvious when we 
analyze the Reid vapor pressure test. The problem is 
an old one and is mentioned here principally to clarify 
later discussion of other types of fractionating equip- 
ment. 

In towers intended for the sharp separation of 
individual hydrocarbon components different con- 
siderations apply. In the case of a debutanizer, for 
instance, the bottoms product must be essentially 
butane free regardless of the vapor pressure, and 
instrumentation and operation must be set up to 
obtain this result. The resemblance between the 
actual physical equipment of a debutanizer and a 
gasoline stabilizer has been a cause of confusion and 
sometimes has resulted in faulty application of instru- 
ments when the real objectives of the control scheme 
have not been recognized by the instrument engineer. 

With towers that produce an overhead product 
which can be totally condensed at available cooling 
water temperatures and reasonable tower pressures, 
as is usually the case with debutanizers, several 
interesting control factors are encountered. Reflux 
condenser size is set by the quantity of overhead 
product and reflux, condensing temperature, and 
cooling water temperature, and the physical char- 
acteristics of hot and cold fluids in the condenser. 
Whatever the size of the condenser, there will of 
necessity be a certain over-design of “safety factor” 
which represents the difference between the theo- 
retically calculated surface area and‘the area con- 
sidered adequate by the manufacturer who must 
guarantee condenser performance. This ability to 
transfer more heat than actually required by the 
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process design in practice can be controlled in 
various ways. The tower pressure can be lowered fo 
the point dictated by the equilibrium temperature at 
the condenser outlet, or less cooling water can be 
circulated through the condenser thus raising the 
cooling water outlet temperature and decreasing the 
heat transfer because of lessened temperature differ- 
ence (although this can cause serious boiler scale 
formation in the water tubes if carried too far). 


Maintenance of Liquid Level 


One very satisfactory method of control for total 
condensing operation is based on maintenance of a 
liquid level in the condenser proper. The ability of a 
condenser to function is dependent on the amount of 
surface exposed to the entering vapors. A higher 
liquid level in the condenser results in a lower con- 
densing capacity for the unit, while the lowering of 
the liquid level to expose all the surface corresponds 
to the maximum capacity of the condenser. 


Tower pressure serves to control the liquid level 
in the condenser, one scheme utilizing a controller 
which actuates a valve in the overhead product line 
to storage. Tower pressure builds up when enough 
product is condensed to raise the liquid level in the 
condenser and cover tubes with liquid until just 
enough surface is available to condense the overhead 
vapors. The pressure controller, as the set point is 
reached, opens the product control valve wider until 
an equilibrium condition is reached between pressure 
and liquid level. The control system shown in Figure 
5 is a variation. 


For towers used in the separation of specific hydro- 
carbon components a study of tower tray composi- 
tions is useful in the selection of suitable control 
instruments. Calculations were made* for a typical 
debutanizer having a feed composition of 50 percent 
normal butane and 50 percent normal pentane. Fig- 
ure 2 shows calculated tray temperatures for varying 
product purities when the other tower operating 
variables are held constant. The curves I represent 
the desired operating conditions for the tower and 
correspond to the production of a bottoms product 
with 0.25 mol. percent butane included and an over- 
head product with 0.25 mol. percent pentane included. 
Product purity is the variable subject to control, the 
reflux ratio, tower pressure, and reboiler and con- 
denser temperatures being held substantially con- 
stant. Small changes in product purity will of course 
result in slight variations in the reboiler and con- 
denser equilibrium temperatures, but the effect is 
practically negligible. Curves II represent operation 
with the production of 0.06 mol. percent butane in 
the bottoms and with 2.0 mol. percent pentane in the 
overhead products. Curves III represent operation 
with the production of 2.02 mol. percent butane in 
the bottoms and with 0.08 mol. percent pentane in 
the overhead product. Note that the temperature and 
composition changes are small on the first several 
trays down from the top of the tower or on the first 
several trays up from the bottom of.the tower, but 
that nearer the feed tray there is in each case a much 
greater change in compositions per tray and cor- 
responding larger changes in tray temperatures. If a 
temperature control point is to be selected for this 
tower it is evident that the use of the top tray, or 
the bottom tray, will provide a temperature spread 
of approximately 2° F. for the variation in product 
purities indicated by the curves, while the use of a 

* See acknowledgment at end of article. 
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tray nearer the feed point will provide a wider tem- 
perature spread for the same range of product purity, 
as much as 32° F. for tray 9 or 41° F. for tray 19. 
The distances between temperature curves II and 
III represent the change in temperature that would 
occur in any tray with a change in product purities 
from 2 mol. percent pentane in the overhead product 
to 2 mol. percent butane in the bottom product. 

A thermocouple placed in the reboiler vapor outlet 
would not be a satisfactory control point for this case 
because the bottoms temperature is fixed by tower 
pressure and the pressure-temperature relation of the 
single hydrocarbon component. Whether all of the 
pentane leaves the tower bottom substantially butane 
free or half the pentane leaves with the overhead 
product, the bottom temperature would be the same. 

Presence of small percentages of butane in the bot- 
tom product would of course have some effect upon 
the necessary tower reboiler temperature, but it has 
already been noted that this temperature is not very 
sensitive to the magnitude of purity changes that 
could be tolerated here and that this form of control 
could not be too satisfactory. Similar reasoning can 
be applied to the use of a temperature control with 
the thermocouple located at the top tray, since with 
only butane in the overhead product the amount of 
butane leaving as bottoms would not be indicated by 
the thermocouple, and if pentane should be produced 
overhead as an impurity in the butane stream, the 
temperature control will not be particularly sensitive 
to changes in product purity since wide changes in 
this product purity correspond to only a narrow 
change in top tower temperature. In either of the 
above cases it is evident that a considerable contami- 
nation would have to occur before a temperature con- 
troller would have enough change to be operative, 
assuming that tower pressure is held constant. On 
this particular tower it appears that use of the ninth 
tray with a temperature controller capable of control 
accuracy of plus or minus 1° F. would be about 10:1 
better than the use of the top tower temperature. 

In the somewhat similar case mentioned in the 
opening paragraphs special instrumentation was ap- 




































































FIGURE 4 
Temperature-composition diagram for n-butane—n-pentane system. 
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Debutanizer instrumentation 


plied to a debutanizer that represented possibly the 
worst conditions to be encountered. As previously 
stated, feed was derived from several coking units on 
short time cyclic operation and passed first through 
a deheptanizer and then a depropanizer, and was 
finally available to the debutanizer with both a 
variable flow rate and variable composition. A flow 
diagram is shown in Figure 5. Holding time in the 
depropanizer was approximately 15 minutes, and this 
was utilized to the maximum practical extent by the 
use of an averaging type liquid level control on the 
bottom of the depropanizer. Alternately, a frow con- 
troller reset by a liquid level control, or a flow con- 
troller manually adjusted by the operator to simulate 
averaging type level control could have been used. A 
Ow record was required in any case and pneumatic 
transmission instruments were used so that either 
method is available by switching the air transmission 
lines and reversing the control mechanism. Both 
records were carried on the same chart since they are 
directly related, and the control was provided with a 
valve positioner. 

The reflux was flow-controlled at the rate specified 
y the process designer. The tower bottoms in this 
Case are going direct to storage and were controlled 
by a throttling type liquid level regulator. If they 
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had been going directly to another process or to a 
feed preheater they would be treated the same as the 
tower feed and provided with an averaging type 
liquid level control. This particular point is well 
worth attention. 

It is perhaps usual practice to provide smooth 
control of tower bottom streams when they are sent 
on to another tower for further processing, but quite 
often bottoms passing through a tower feed preheat 
exchanger on their way to storage are controlled by 
a narrow range liquid level controller which causes 
sudden change in the flow rate of the bottoms stream 
and thus corresponding changes in the heat trans- 
ferred to the tower feed by the exchanger, resulting 
in changes to the overall heat balance of the tower 
system and upsets in tower operating conditions. The 
process design specified totally condensed overhead 
product, tower pressure being set by vapor pressure 
of the butane overhead product at lowest practical 
condenser temperature with the available cooling 
water. For reasons stated the thermocouple for the 
tower temperature controller was placed in the ninth 
tray overflow liquid. . 

Variations in the feed rate’ to the tower are 
adjusted by means of a ratio type flow controller 
with an orifice in the feed line arranged to reset a 
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flow controller for the overhead product to storage. 
As long as feed composition remains constant, tower 
operation is little upset by feed rate variations since 
the ratio flow controller automatically establishes the 
correct split between overhead and bottom products 
and other tower operating conditions are not particu- 
larly concerned. Variation in feed composition will 
show up as a change in temperature on tower trays 
and the temperature controller on tray No. 9 will 
correct for this by setting the ratio flow control to a 
new split between overhead and bottom product. 

In the actual installation this effect was obtained 
by the use of a variable orifice, a diaphragm control 
valve, for the flow controller on the butane product 
stream, this control valve being positioned by the 
tower temperature controller. Change in the valve 
opening here of course results in altering the orifice 
differential read by the product stream flowmeter at 
constant flow rates, or in effect changes the ratio at 
which the ratio flow controller is set. 


Ratio Flow-Controller 

An alternate and equally satisfactory scheme 
shown in Figure 6 makes use of a ratio flow con- 
troller capable of ratio variation by a pneumatic 
transmission temperature controller. It was noted 
that the tower pressure is set by the requirement of 
condensing reflux and overhead product. The tower 
pressure control here is actually applied to the re- 
boiler heat medium supply stream, and results in the 


reboiler always being operated at the temperature 
level required to maintain the tower pressure selected 
by the process designer or the unit operator. 

The other controlled factors will balance out at 
some equilibrium operating conditions and tower 
operation is entirely automatic. With controls set at 
desired operating points, the overhead product will 
build up a liquid level in the reflux drum and con- 
denser until condenser surface is covered correspond- 
ing to equilibrium conditions. Any increase in this 
level above the equilibrium height will at once cause 
a rise in tower pressure because of the lower avail- 
able surface to condense overhead vapors. 

This pressure increase in turn will result in the 
tower pressure controller decreasing the heat to the 
reboiler and consequently the bottoms temperature. 
This temperature change will alter the split between 
overhead and bottoms product causing a temperature 
change on tray No. 9 at the tower temperature con- 
troller which will in turn cause alteration of the 
index setting of the ratio flow controller so that the 
proper amount of overhead product will be sent to 
storage to restore the correct equilibrium liquid level 
in the reflux condenser. Operation of the tower has 
been highly satisfactory both from the standpoint of 
product specifications and smoothness of operating 


control. 
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ROBABLY the first important industrial 

application of Revere copper sheet was in the 
boiler of one of Robert Fulton’s steamboats. For 
tanks, boilers, water heaters, evaporators, frac- 
tionating columns, stills and other equipment 
copper is still the preferred metal. 

High heat conductivity is an outstanding virtue. 
This means less fuel is consumed, and less time 
required, to bring liquid contained in copper up 
to the desired temperature. 

Corrosion resistance is another vital factor. 
Copper resists the action of water and many other 
fluids indefinitely, protecting against contamina- 
tion, and assuring long life for the boiler or tank. 

Easy fabrication is equally important and means 
lower costs. Any of the usual fabrication methods 
may be used including welding. Revere will 
gladly cooperate with you on welding methods 
and procedures. And should it be necessary to 
replace a copper vessel for any reason, the metal 
has a high reclaim value. 

Revere copper and copper alloys are produced 
in sheet and plate, roll and yor rod and bar 
(including welding rod ), tube and pipe, extruded 
shapes and forgings. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedford, 
Mass.; Rome, N. Y.—Sales Offices in Principal Cities, Distributors 
Everywhere. 
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Shell plant for extracting energy from high-pressure gases and flow diagram of method. 


Utilize Energy in 
High-Pressure Gases 


ee in utility requirements can 
often be effected in process units through 
the utilization of energy derived from 
the expansion of ~— pressure gas 


HOW To— 
Prevent Damage 


Heat ag ies 


A CRADLE-TYPE skid made of 
structural steel facilitates the moving of 
exchanger tube bundles to and from the 
shop. Damage to the tubes is eliminated 


Photo above shows cradle-type skid which helps 

solve problem of moving heat exchanger tube 

bundles to and from shop with a minimum of 
domage. 
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streams. A method, used in the Sheridan 
Cycling Plant of Shell Oil Company, 
Inc., for extracting the available energy 
from 225 psig tail gas, while at the same 
time reducing its pressure to the 35 
psig level required for fuel gas burner 
systems, is illustrated in the accompany- 
ing photograph and flow diagram. 

Tail gases from a scrubber at 225 psig 
serve to drive a gas turbine in water 
well pump service. The turbine exhausts 
into the 35 psig fuel gas system where a 
drip tank removes any condensables and 
the gas flows to oil heater and boilers 
through individual flow meters. To ac- 


commodate variations in the production ® 
of tail gases in the 225 psig system 
pressure control instruments are prov" 
vided. A back pressure regulator vents 
any excess gas from the 35 psig system 
to the plant flare, and an additional pres- 
‘sure controller bypasses gas from the 
225 psig system when the gas turbine i 
shut down or operated at low capacity, 
Flow of fuel gas to the furnaces is fur 
ther controlled by a temperature fe 
corder controller in the case of the oil 
heater, and by a pressure controller 
activated by live steam pressure in the 
case of the boilers. 





as cross-members of the cradle support 
the tube sheets and spacers, removing 
the possibility of mashed tubes. The 
skids ‘are of six-inch I beams. Hooks 
at each runner make for easy tying-on. 
The entire unit, fully loaded, may be 
easily moved by putting pipe or wooden 
dollies under the skids. 


HOW TO— 


Relieve Suction Joint 
Of Vibration and Strain 


Ts RELIEVE the flange joint at the 
suction chamber of a steam pump .of 
vibration and consequent strain, one re- 
finery utilizes the extra heavy three-inch 
priming line as auxiliary support. The 
priming line crosses through the pump 
skid about three feet from the face of 
the pump, and lies some four inches 
below the nearest point in the suction. 
A saddle of heavy boiler plate, cut 
to fit the circumference of the suction, 
is welded to the priming line and the 
flange bolts then pulled up as tightly as 
possible. After the pump has been oper- 
ated a few days the flange bolts are 
gone over again and all slack taken. A 
light bead is then run between suction 





nipple and saddle, tying the two together) 
rigidly. 

All vibration of the extended pipe ®) 
thus snubbed, and the gasket relieved 
of twisting and cramping which, with@ 
free suction, might result in air leake 
and consequent drop in pump efficiency) 

If, for any reason, the suction nipple) 
must be removed, the bead on eithal 
priming line or suction nipple is bur 
off, and replaced after repairs have beet 
completed. = 


Photo above shows device designed to 
flange joints at the suction chamber of a $ 
pump of vibration and strain. 
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PENBERTHY KR flex 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty 
space shows white. Pre- 
ferred wherever liquid level 
must be easily and posi- 
tively visible...and when 
liquids are under high pres- 
sure or at high temperature. 


These gages are made of alloy temperature resisting 
steel and are the highest quality throughout. Liquid 
chamber is made from a solid block of steel to assure 
perfect alignment and rigidity. All Penberthy gages 
conform with A.P.1-A.S.M.E. requirements. 


DETROIT, MICHIGAN 


PENBERTHY 


Transparent 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and 
density of liquids under 
high pressures, and/or tem- 


peratures. Construction is 


exceptionally rugged .. . 


similar to Reflex types. 


ee PENBERTHY INJECTOR CO. 


Canadian Plant; Windsor, Ontario 









Twin pipe lines in refinery service mounted upon and supported by vertical posts equipped with 
cross-arms having tapered rollers to permit free movement of lines operating under varied 
temperatures. 


HOW TO— 


Make Neat Support 
tor Loading Lines 


Bhivistson from the conventional 
design of stantions for pipelines was 
used to make a neat and efficient sup- 
port for loading lines from a refinery to 
the loading dock. Single standards with 
cross-arms carry the pipe. As the tem- 
perature of the products pumped through 
the line varied, rollers were installed to 
support the pipe and allow the lines to 
expand and contract with varying tem- 
peratures, 


HOW TO— 


Build tire-Proof 
Compounding Structure 


OOSEVELT Oil Company, Mount 
Pleasant Mich., has erected a lubricating 
oil -compounding building entirely of 


steel, much of which was salvaged mate- 
rial. Elevated floors for this building, 
are framed of standard structural shapes, 
and the floors are made of flattened 
sheets recovered from abandoned tanks. 
Floor sheets are tack-welded to the 
joists and the seams are continuously 
welded and ground to supply a smooth 
surface. 


HOW TO— 


locate Fouled Trays 
In Fractionators 


Ay OCCASIONAL source of trou- 
ble in process plants is the plugging of 
fractionating towers in service. 

A method for avoiding the removal 
of each manhole and the inspection of 
each tray for obstructions when high 
tower pressure drops indicate the ap- 
proach of inoperable conditions, is used 
successfully by some process plants. The 
method is simple, and involves only the 
measurement of the pressure differential 
between the trays of the tower while the 
unit is still in operation. This method 
definitely points out which trays are 





Ceiling side of first floor in lube compounding building. Floors are made entirely of salvaged 
tank steel and structural steel joists and floor sills. Unit on tank is mixer used to blend oils 
for compounding lubes. 
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plugged before the unit shuts down and 
shortens down-time considerably. 
Pressure measurement taps are neces- 
sary for measuring differential pressures 
across each tray. A series of small con. 
nections with ‘gate valves are located 
one each in the vapor space above each 
tray and provide taps for measuring 
pressure conditions in the tower. Use of 
the gate valves will allow the insertion 
of a cleaning rod for clearing plugged 
connections should this ever prove nee. 
essary. The usual cleaning rod assembly 
familiar in every refinery is adequate, 
Pressure differential can be measured 
by any convenient means. A mercury 
manometer can be carried up the tower 
and connected across each tray in turn 
while differential pressures are recorded, 
or if available, a bourdon tube or bel- 
lows type differential pressure gauge can 
be used. Perhaps the best arrangement 
is the use of a standard instrument type 
mercury manometer with indicating and 
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One method of measuring tray pressure 
differential. 


set pointers such as are incorporated @ 
differential pressure type liquid I 
instruments and _ direct-mechanicake 
connected flow meters. If this type 
gauge is used, it can be mounted @ 
grade, or at some convenient tower par 
form level with flexible tubing used 1 
make the requisite tower tray press bs 
connections. Normal care in draining ® 
connecting lines and equalizing the @ 
cury levels will, of course, be requl 
for accurate results. ; 
In cases where plugging of a parties 
lar tower causes frequent shutdowns; 
may well be that a periodical schet 
for checking tower tray pressure diffe 
entials can be followed to advantage 


HOW TO— 


Handle Emergency 
Repair of Rod Inserts 


Tt ceeceiey repair of connethg 
rod bearing inserts, which prevent - 
prolonging of shutdown time, Fas foe 
made by filling the channels and br se 
in the old insert with new metal. sa 
the measure should be considered # 
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2409 ROSS AVENUE DALLAS, TEXAS 


Device for emergency bearing insert repair. 


temporary at best, it will allow an en- 
gine to operate until permanent repair 
can be made. 

The old insert should be thoroughly 
cleaned, the smallest welding tip that 
will furnish the necessary heat to melt 
the babbitt should be used. Flow the 
babbitt into the channels, runs and 
cracks of the bearing until they are the 
same level as the original metal. Use 
bearing scraper to obtain full bearing 
surface. 

Engines repaired in the above man- 
ner have made extended runs 


HOW TO— 


Transfer Seal Oil 
tor Instruments 


Su ELL Oil Company employes at the 
Houston refinery have devised a port- 
able compressed air supply cart which is 
used for transferring seal oil into instru- 
ments. This device eliminates costly 
hand labor in adding seal oil and has 
proved a real time saver. 


Portable compressed air supply cart. 


HOW TO— 


Rack Valves So As 


To Minimize Damage 


Vive stocking often presents an 
aggravating problem to the warehouse- 
man. A rack which saves floor space, 
aids in keeping of inventory and stops 
damage is used by Maintenance Engi- 
neering Company of Houston, Texas. 
The photographs show stocks of Ed- 
wards valves on the rack in their ware- 
house. 


Slip signs, easily attached to valve 
handwheels enable stock clerks to keep 
an inventory of valves on hand, a glance 
showing status of the supply on hand. 


HOW TO— 


¥ 
Above, clip signs attached — 
to valves in stock make 
easy to ascertain status 
every item. 
Left, valve rack facilitates — 
storage of valves in stock. 4 


The rack, shown in the other photo 
graph, makes location of particular 
valves easy, prevents damage to valves 
and saves space. 


Group Steam Traps for Efficiency 


Wien a number of steam traps are 
used in a process unit it is sometimes 
advantageous to group the traps on a 
common bracket where they are acces- 


—— 


Above photo shows a battery of small steam traps installed on bracket, a method which facilitate’ 
and expedites maintenance considerably. 


sible for inspection and maintenance. D 
charge piping, too, can often be simple 
fied in such a case by the use of mami 
folds common to several traps. 


mi 
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McKeE Refinery Engineering 


/ 


Services assure you advanced, 


flexible design, experienced engi- 
neering and skilled construction, 
with all details of your project 
in the hands of a single respon- 


sible organization. 








REFINER AUTHORS .... . and OTHER PERSONALITIES 
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West Coast Man 
Writes on Catalyst 


Robert C. Davidson, of Filtrol Corpo- 
ration, Los Angeles, author of “Cracking 
Sulfur Stocks with Natural: Catalyst” 
(starts on page 79) admits three main 
interests —two daughters and a son. 
This, we are going to add, is in addition 
to his research work with Filtrol Corpo- 
ration, Los Angeles, where he is pres- 
ently engaged in studying the technical 
aspects of catalyst sales. Needless to say 
he has gained in this work considerable 
experience in the application of clay 
catalyst for cracking petroleum. 

Davidson is a native of Denver, Colo., 
where he was born in 1916 and where he 
lived until shortly before entering the 
California Institute of Technology where 
he received a B.S. in Applied Chemistry 
in 1938. Prior to graduation he got some 
refinery experience with Socony-Vacu- 
um Oil Company in Michigan and after 
getting the degree he was employed by 
Filtrol as chemist in the technical serv- 
ice laboratories. Since then he has held 
several posts with Filtrol, including field 
service in finishing of lubricating oils 
and assistant director of research in 
charge of special projects. 





R. C. DAVIDSON 


A Fisherman, Too 


Next is a much better fish than it is 
see E. D. Mattix, authof of 
“Notes on the Control of Light Hydro- 
carbon Fractionators Subject td Varia- 
tion in Feed Composition and Quantity”, 
page 130 confesses to hobbies of hunt- 
ing, fishing, photography and _ instru- 
ments, and apparently the photo, which 
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E. D. MATTIX AND FISH 


the editors requested, is to prove that 
he isn’t a flop when it comes to at 
least one of his avocations—deep sea 
fishing. Mattix didn’t say, but Refiner 
office consultation came to the conclu- 
sion that his fish is a ling, a sporty 
fellow with lots of fight when you hook 
him. If we’re wrong, some of our read- 
ers doubtless will set us straight. Which 
is enough about the fish. 

Mattix, who is technical advisor on 
instruments for Cities Service Refining 
Corporation, currently is located at The 
Tutwiler Refinery of that company, 
Lake Charles, La. He was born in Ohio 
April, 1910 and received his schooling 
there. His work has been in conjunc- 
tion with oil refining for the past 16 
years, including operation, instrument 
maintenance, construction and engineer- 


ing. 


Early Prize Winner 


Weller R. Pierce, whose paper “Rela- 
tionship of Reflux to Feed for a Frac- 
tionating Column” commences on page 
92, started off by winning a prize in the 
American Institute of Chemical Engi- 
neers annual student contest problem 
(1941) in which year he was graduated 
from Clarkson, College of Technology, 
Potsdam, N. ¥.; with a degree of Bach- 
elor of Chemical _ Engineering. 3 

Since graduation he, had been engaged 

' .™ CONTINUED ON PAGE 145 


Insulation Expert 
Contributes Article 


Larry A. Hanson, president and foun- 
der of Marine Engineering & Supply 
Company, Los Angeles and Wilmington, 
Calif..—he’s author of “Insulation Data 
on a Large Combination Unit,” page 
112—has a background of broad indus- 
trial experience. In the steel, shipbuild- 
ing and insulation fields he has held 
positions ranging from storekeeper and 
purchasing agent to general manager 
and president. 

Starting as storekeeper at Carnegie 
Steel Company’s Union Mills in Youngs. 
town, Ohio, Hanson became: connected 
with the shipbuilding industry following 
World War I. At that time he was with 
Southwestern Shipbuilding Company in 
San Pedro (now the Bethlehem Ship- 
building Division) and then was pur 
chasing agent and later general manager 
of the Los Angeles Shipbuilding and 
Drydocks Corporation. 

In 1927, he organized the Marine En- 
gineering & Supply Company, one of the 
West’s leading technical insulation firms, 
specializing in large-scale insulating op- 
erations. Thousands of installations have 
been handled for insulation involving 
temperatures of 400° F. below zero to 
2600° F. above. He is also president and 
founder of asbestos, Engineering & Sup- 
ply Company of Phoenix, an Arizom 
corporation covering that state. 

A resident of Altadena, Calif., Hanson's 
hobbies include riding and golf. 

Hanson has two children, both also 
married. One son is a graduate of the 
California Institute of Technology and is 
associated as an engineer with the 
Marine Engineering & Supply Company 


LARRY A. HANSON 
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in the development, design and operation 
of plants manufacturing natural gasoline, 
aviation gasoline, synthetic rubber and 
special hydrocarbons. His first employ- 
ment was with The Atlantic Refining 
Company, Philadelphia, in the research 
and development department. Then he 
became process engineer in the petro- 
leum refinery division of Foster Wheeler 
Corporation, New York. His present job 
—with a major oil company—involves 
the economic evaluation of new proc- 
esses and the design of plants that can 
utilize petroleum as raw materials. 

We wanted to show his picture on this 
page, but dispatch of the likeness was 
delayed by an important vacation. 











DR. WILLIAM C. FRISHE 


ae C. FRISHE, professor of 
Chemical Engineering and Metallurgy, 
Grove City College, Grove City, Pa., author 
of “Calculation of Concentration Change” 
which starts on page 128, is well known 
to REFINER readers. 

_ His first contact with the petroleum 
industry was in the summer after his 
junior year in college (1934) when he 
worked at the Latonia, Ky., refinery of 
Standard Oil Company (Ohio), first in 
the gasoline laboratory and then in the 
Plant for removing mercaptan sulfur. 


After graduation from Maryville Col- 
ege in Tennessee, he worked for a 
Paint company before taking post-gradu- 
ate work at Kentucky and Cincinnati. 
4€8 been teaching most of the years 
Since (Rochester, Minn., Junior College, 
Alabama Polytechnic), this prior to tak- 
img his Ph. D. degree at Indiana Uni- 
Versity. Before going back to Auburn 
a assistant professor of chemical engi- 
Meering (1945-46), he worked as devel- 
opment engineer in the gas process divi- 
sion of Girdler Corporation, Louisville,. 

y., chiefly on engineering of hydrogen 
generation and purification plants. He 
€nt to Grove City in June, 1946. 





You shudder to think of a fire here! 





here’s how you can be safe with.. . 


(ui 


UMP rooms, solvent extractors, de-waxers, laboratories, 
stills—any area in your plant where petroleum is processed 
—call for quick fire detection and extinguishing. A C-O-Two 
Automatic System gives you this complete protection. The moment 
fire starts, a rate-of-rise or fixed temperature detector operates the 
system. Before damage is done, the fire is blanketed in clouds of cold, 


dry carbon dioxide gas-and-snow. Out in seconds! 


C-O-Two is clean, modern fire protection. It is especially suited for 
petroleum and other flammable liquid fires. Can be used on run- 
ing electric equipment because it’s non-conducting. C-O-Two never 


corrodes metals or damages delicate instruments. When the fire is 


out, C-O-Two disappears without a trace. 


Let an expert help you plan your fire protection. Write us for more 


information about C-O-Two today. 


NEWARK 1 ° NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 
AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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oe 
efinery an ant Construction . 
In the tabulation below is presented some of the a complete “box score” will be possible each month. 
refinery and plant construction work that is under Companies are asked to send in details which are 
way or projected at the present time. From month to missing in this, the first such tabulation. Units that 
month other projects will be added until, it is hoped, are missing altogether are particularly desired. 
p Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Bareco Oil Co........ Wichita, Kans. | Cat desulfurisa- | .............. SE i aa biaccaces’ Late 1947 Phillips Pet. Co. | Koch Eng. Co. Koch Eng. Co. 
tion and cat re- 
forming 
Carter Oil Co........ Billings, Mont. pe andcat | 20,000 bbls. | .............. Work started at: See Sree) 
cracking 
Carthage Hydrocol, | Brownsville, Synthine 64,000 mef $19 million Under constr. 1948 Hydrocarbon | .............- ArthurG. McKee ae 
Ine. Texas , Inc., Constr. Co. 
Texaco Dev. . 
Co. 
Citcon Corporation. ..| L. Charles, La. | Lube plant 6,000 NN ge oe ea sieeeks IE biewdtenseende £ sconsenvastoes Lummus Co. 
_- B. Miller 
‘0. 
Continenta 9i 1 Co....| Billings, Mont. | Cat cracking 7,500 bbls. daily | $8.5 million od Se errr errerer rrr rye oe & Laughlin 
3 s a2 upply Co. 
Continental Oil Co....}| Denver, Colo. Crude topping | 16,600 bbls. daily} $4 million Work started Fall 1948 Universal Oil Continental Oil | Lummus Co 
oot poly, cat Products Co. 0. 
c 
Ethyl Coroporation...| Baton Rouge, Manufacturing | .............. $20 million TES EE, BR ee) eee. eee 
La. facilities. 
Gulf Oil Corp. . ..| Crane Cty, Tex. | Gasoline plant DE:  cdcaxelns codes ae ae eee OES a ee eee eer ee ee 
Kanotex Refg. Co. ... ——_ City, NS Oe et ce ce wcnantes cts Contract let Early in 1948 pS errr Koch Eng. Co. 
nsas 
Lion Oil Co..........| El Dorado, Ark. | Cat. cracking Se POY ee Pere ees Ey, PE Ree ee Bae 2a Saree ee 
Magnolia Pet. Co... Beaumont, Tex. | Lubeunit =| .............. id Under constr. CECE © Mis sca sl ecce ME Gah ecckscebasile eames ; 
McCarthy Chem. Co..| Winnie, Tex. en A, ee eee $3 million ci a4 sind banck BE ansiesbhbadewere Muatadesess acces ie hall 
Mid-Continent Pet. | Tulsa Vacuum still, | 45,000 bbls. $814 million EE UE iid canes np sce. S uces cuuwdeeaet W. M. Kellogg | W. M. Kellogg 
Corporation il il Rl en Ses errrere Tree 0. ‘0. 
Monsanto Chemical Texas City, Tex.| Rebuilding | ............. $6 million EE PP) Fe Bee Ber ee W.S. Bellows Co, 
Co. Perto-chem Leonard constr. 
Ohio Oil Co.. Robinson, Il. Vacuum pipe | 39,900 bbls. $15 million pT ED |) ee Peer ee er reer ree 
still, fluid cat 
cracking 
Pan American Refg. | Stone plant, ESS IT EE eres rrerrrr rr are Eerrrerrrrcrrrs @rtert:  trrrirm grr re crite 
Corporation Texas City damage 
Plomo Company.....}| Nueces Co., Tex.| Gasoline plant | .............. aN” 2 ree) Peer ees bo mer rere 
Comm.approval 
Porto Marghera Refg.| Venice, Italy Enlarging plant | ....... ; a EG Pr, ae eri: joe meee 
Pure Oil Company. . . , = Bluff, Lube plant $9 million Contracts SERS FR ae Perrier 
exas et 
Shell Chemical Co... .| Thornton, Eng. | Petro-chem ee a eer! ere cerrrrrrys morrr rrr rrr 
Shell Chemical Co... .| Shell Haven, en ccedee Dt pesechund ended. ft oncesceccheaed 4h peveesghesesée, Gb eedstatheanerh Senssesnanem 
Essex, England 
Shell Chemical Co... .| Stanlow, Eng. Petro-chem : OM, Ee eee PP re, ee eee a 
Shell Chemical Co... .| Houston, Texas | Glycol Part $25 million | In progress SEED | Micachaclaaicaes Bf cvscchuwuenees ‘ M. Kellogg 
0. 
Shell Chemical Co... .| Shell Point, GS EE Peer es 6 ee Pee eae Peres 
F California ammonia 
Shell Oil Company....| Notrees, Texas | Gasoline plant 40,000 mef ide cehnd NS OF on icccccendevcn MAsuenurieussawdy ocbscucedaness 
Shell Oil Company....| Houston, Texas | Lube unit iscvcegicwnsece | GUO een sar IT, LEER) PERE: pe eees 
approv 
Sid W. Richardson....| Keystone Field | Gasoline unit EE D wiwencvngcece I aoe ancey E Cicbecescgtiss Be dcbrisiceanapwu de Sache sasenshes 
Socony-Vacuum Oil Pa ro, New | Lube plant << Saas Under constr. Ss 5 eres Pere Te 
‘ompany, Inc Jersey 
SoconygVacuum Oil E. St. Louis, Ill. | Delayed coker | ...........-.. Under constr. a’ Si Pere Peer en fe eeeterr 
pany, inc and distillation 
Socony-Vacuum Oil Casper, Cat cracking 5,000 Under constr. oS 5 Be eeeeeeers, Pree rere 
Company, Ine Wyomi 
oe y-Vacuum Oil Augusta, Kans, | Cat cracking 10,000 bbls. Under constr. SS Ee @reverrrererr oe rire cor 
‘om 
Stanolind Oil & Gas | Hugoton,Ind. | Gasoline | .............. Projected | (an Speer er. Cream) eeerery 
Socony-Vacuum Oil Augusta, Kansas| Cat cracking 4,000 Contract let ED esbdsevsncecie f sudtepratentsbn Catalytic Con- 
Co., White Eagle struction Co. 
Division 
Stanolind Oil & Gas | Brownsville, ee ee en ccc cccee ff sccOecvescctes P sesccteccceces f Asesecdgsttons | coveccusecssus | eecesecenes 
Texas ery unit yearly 
Stanolind Oil & Gas | Elk Basin, Gasoline plant | 12,000 mef SS Se eer ree. Peererrererrrres prererterr rr? Perit. 
pany. Wyoming ; ca 
Stafolind Oil & Gas Hugoton, Chemical recov- | 100 million lbs. i. + “Hse ks sinicanbael Bb koaveetaeben 
Cnoee, Indiana ery unit yearly 
Standard Oil Co., Sugar Creek, ER SS Seer Pre Bere memrerr ss pore tre 
(Indiana) issouri 
Standard Oil Co., Whiting, Indiana] Cat cracking § [| ... 1... ccc ee | cece ccc cen e Pee cce cece eceee | ceeeeeeecseree | ccecceneecceee | ceeeeceseeenes eerie. 
(Indiana) 
Standard Oil Co., of | Linden, New Vac. cat crack- 90,000 bbls. Contract let RR Sobel! Deer ees FARRAR Peres” * C. F. Braun Co 
New Jersey Jersey ing, pipe still 
Standard Oil Co., of | Richmond, Grease NR OD inc cc ci ccgncew Bmdpuesdegcetet & atatetenaened 
California California 
— Oil Co., of | Lima, Ohio Cat cracking 6,000 Oe, eo ee eS Ey Se eee, FR nem oe ada 5 
io M, 
Sun Oil Company Bichiond Gasoline 70,000 gallons TN Re SPC ep rerys eer Pet. Engs, Ine. 
Sunray Oil Corp. Duncan, Okla. | Crude topping | 20,000 bhis. $2 million a er! TS eee, Ce ee 
The Texas Company | Eagle Point, Vac. still, fluid | 42,000 bbls. : Contracts let Late 1949 oe Oe) eee W. M. Kellogg 
New Jersey cat cracking Company Company 
Foster Wheeler 
The Texas Company | Lawrenceville, ER ee SE ae) FO ere (een ay Cer. errors rer ea ferro eter te weeeet 
Illinois cracking 
The Texas Company | West Tulsa, ee hk us noe cb ile cowdcagage che  BINSaaes>stn eek EB wep aeckae qhasetl ense semeckiagn Sesh s** SE 
Oklahoma cracking 
The Texas Company | Pt. Arthur, Tex.| Lube addition ae eee ree PT Soe Se ee ee ee a cannes ‘SR 
The Texas Company | Casper, Cat poly Naph- | .............. le! A eee W. M. Kellogg | W. M. Kellogg | W. M. Kellogg 
Wyoming tha reformer pany Company Company 








pressure coker 
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How to insulate the supports 
of a horizontal tank 


1. Concrete support 

2. Tank shell primed with Arm- 
strong's No. 4 Asphaltic Paint 

3. Tank leg @ 

4. Horizontal wood strips 

5. Layers of Armstrong’s Cork- 


board scored one way across 
narrow dimension of board 


6. Galvanized bands spaced on 
9” to 12” centers and nailed 
to horizontal strips of wood 


7. Galvanized bands nailed to 
wood under tank leg 


8.Wood strips anchored to 
concrete support 
9. Corkboard applied to con- 7 


crete pier 


10. Brine putty or regranulated 
cork and asphalt fill all voids 


Insulating the supports of a low-tempera- 
ture tank as carefully as the tank itself pre- 
vents damaging frost formation and deter- 
ioration of the insulation at the points where 
the supports run through the insulation. Arm- 
strong has worked out a number of practical 
methods of eliminating moisture and frost 
at these puints. One method is shown above. 
This tank is over 54” in diameter and has 
metal legs supported by concrete piers. Arm- 
strong’s Corkboard can be applied to tank 
and supports in any desired thickness. 

Holding low temperatures in_ refinery 


. 
T. M, REG. u, S. PAT, OFF. PITTSBURGH CORNING CORP, 










































































equipment presents a number of special prob- 
lems—of engineering, application, and main- 
tenance. Armstrong has been solving such 
problems for more than 40 years. If you are 
using thermal processes of any kind, an Arm- 
strong engineer can probably suggest several 
uses of insulation that will profitably in- 
crease your plant’s efficiency. For full in- 
formation write to Armstrong Cork Co., 
Building Materials Division, 7509 Concord 
Street, 








a 





Lancas- See Armstrong's advertise- 
ment, ‘‘How an Oil Refinery 
ter, Pa. Operates" . . . The Satur- 


day Evening Post, Sept. 27 





ARMSTRONG’S INDUSTRIAL INSULATION 


Complete Contract Service 


For All Temp eratures 





To 2800 





Fahrenheit 
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THE MONTH IN THE INDUSTRY 





Sunray Is High Bidder 
On Refinery At Duncan 


Suray Oil Corporation’s high bid of 
$5.1 million for the Associated Refineries 
wartime plant at Duncan, Okla., has been 
accepted by WAA. 

Sunray offered the highest figure, and 
reported if would spend nearly $2 mil- 
lion for modernization and. additional 
facilities. The company also made an 
alternate lease bid to use the refinery 
for 10 years on a sliding rent scale based 
on the amount of production. 

The Duncan refinery was operated 
during the war by Associated Refineries, 
Inc., a combination of about seven re- 
fining companies. It has a catalytic 
capacity of 10 to 15,000 barrels of charg- 
ing stock a day, depending on conver- 
sion. 

Since there are no facilities to make 
charging stock from crude oil, Sunray 
plans to install a 20,000-barrel crude oil 
topping plant to provide charging stock 
and to modernize the refinery. 

Acquisition of the property gives Sun- 
ray three refining plants. 


Page Succeeds Surface 
As Assistant to Holman 


Howard W. Page, head of the Co- 
ordination and Economics Department 
of Standard Oil Company (New Jersey), 
has been appointed executive assistant 
to Eugene Holman, presidént. 

Page succeeds Frank M. Surface, re- 
cently retired, who will continue to serve 
the company as a consultant. To head 
the Coordination and Economics De- 
partment, the company announced the 
appointment of Jerry A. Cogan, assist- 
ant to Mr. Page. 

Page joined Humble Oil & Refining 


Company, affiliate of Jersey, as a chem-~ 


ical engineer 18 years ago. Later he 
served as’ a design engineer for the 
Standard Oil Development Company 
and as assistant manager of the Euro- 
pean refining office of the Standard Oil 
Company (New Jersey). He returned 
to the United States after the fall of 
France, and became an engineering ana- 
lyst for Jersey. He served both PIWC 
and PAW during the war. 

Cogan joined the Standard Oil Com- 
pany of Louisiana, a Jersey affiliate, in 
1932, worked as a process engineer in 
the Baton Rouge, La., refinery and then 
came to New York in 1934 to become a 
member of Jersey’s coordination manu- 
facturing group. He became assistant 
head of the department in November 
1945 upon his return from service with 
PAW. 


Kanotex to Modernize 
Its Arkansas City Plant 
Kanotex Refining Company has com- 


pleted arrangements for modernizing its 
Arkansas —,, Kans., refinery, accord- 


ing to F. A, Deering, general superin- 
tendent of refining. 
The pro includes a Perco cata- 


lytic desulfurization-catalytic reforming 
unit, licensed by Phillips Petroleum 
Company, Bartlesville, Okla.; revamping 
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and enlargement of vapor recovery and 
catalytic polymerization facilities. 

Koch Engineering Company, Wichita, 
Kans., has contracted for the engineer- 
ing and construction work. The entire 
program is scheduled for completion 
early in 1948. 


Indiana Sets Record 


Standard Oil Company (Indiana) and 
subsidiaries hit new gasoline output 
highs in July, the company’s twelve re- 
fineries boosting their crude runs to 
about 385,000 barrels daily. 


For the whole of 1946 refinery runs. 


averaged 341,000 barrels. In 1941, last 
prewar year, refinery runs averaged 
308,000 barrels per day. 





Meetings 


September 
8-12—Instrument Society of America, 

conference and exhibit, Stevens 
Hotel, Chicago. 

16-17—National Butane-Propane Asso- 
ciation, Jefferson Hotel, St. 
Louts. 

15-19—American Chemical! Society, 
Division of Petroleum Chemis- 
try, annual meeting, Waldorf- 
Astoria, New York. 

17-19—National Petroleum Asseciation, 
Hotel Traymore, Atlantic City, 
New Jersey. 

23-25—Pacific Coast Gas Association, 
Coronado Hotel, San Diego. 

28 to Oct. 2—American Institute of Min- 
ing and Metallurgical Engineers, 
Petroleum Division, two-day 
technical meeting, Shirley Savoy 
Hotel, Denver. 

29-30—Independent Petroleum Associa- 
tion of America, Oklahoma City. 

29 to Oct. 1—-American Institute of 
Chemical Engineers, Regional 
Meeting, Statler Hotel, Buffalo, 
te we 


29 to Oct. 3—American Gas Assocaition, 

San Francisco. 
October 

6- 8—American Society of Mechanical 
Engineers, Petroleum Mechani- 
cal Engineering conference, Rice 
Hotel, Houston. 

6- 8—American Gas Association, An- 
nual Meeting, Auditorium Hotel, 
Cleveland. 

6- 9—American Society for Testing 
Materials, Statler Hotel, Detroit. 

6-10—National Safety Congress & Ex- 
position, Stevens, Sherman 
Hotels, Chicago. 

15-18—Electrochemical Society Fall 
Congress, Copley-Plaza Hotel, 
Boston. 

16-18—National Lubricating Grease In- 
stitute, annual meeting, Edge- 
water Beach Hotel, Chicago. 

18-24—-American Society for Metals Ex- 
position, International Ampi- 
Theater, Chicago. 

20-24—-Annual Meeting, American So- 
ciety for Metals, Palmer House, 
Chicago. 

20-24—-Annual Meeting, American 
Welding Society, Sherman Hotel, 
Chicago. 

21-25—Pacific Chemical Exposition, San 
Francisco, Civic Auditorium. 

November ' 

6- 7—Society of Automotive Engineers, 
fuels and lubricants meeting, 
Hotel Mayo, Tulsa. 

9-12—American Institute of Chemical 
Engineers, annual meeting, Stat- 
ler Hotel, Detroit. 

10-13—-American Petroleum Institute, 
Stevens Hotel, Chicago. 
December 

1- 5—American Society of Mechanical 
Engineers, annual meeting, At- 
lantic City, N. J. 

1- 6—2ist Exposition of Chemical In- 
dustries, Grand Central Palace, 
New York. 

29-30—-Fourteenth Annual Chemical 
Symposium, American Chemical 
Society, Chicago. 














Imperial Plans Removal 
Of Refinery to Alberta 


Imperial Oil, Ltd., will spend between 
$6 and $7 million to dismantle, move 
and re-establish at Edmonton, Alberta, 
the Canol Project No. 1 refinery at 
Whitehorse, purchased from the U. S. 
Government for $1 million. Crude from 
the new Leduc field would be processed, 


A new plant could: be built. at the 
same cost, it was pointed out, but the 
removal plan would put the refinery in 
operation by the end of 1948 whereas, 
because of material shortages, at least 18 
months would be required for building a 
new structure. 


Stanolind to Sell Synthol 
Plant Products to U.S.I. 


The recently announced contract be- 
tween Stanolind Oil and Gas Company 
and U. S. Industrial Chemicals, Inc. 
covers the sale of water-soluble oxygen- 
ated hydrocarbon chemicals produced 
both by the synthetic gasoline plant 
planned for construction by Carthage 
Hydrocol, Inc., and the plant to be 
erected by Stanolind Oil and Gas Com- 
pany, E. F. Bullard, president of Stano- 
lind, announced last month. Stanolind 
plans to build chemical recovery and 
separation plants adjacent to each of the 
synthetic gasoline plants and plans to 
refine the by-product chemicals to meet 
current trade specifications. USI 
plans to build plants at the two locations 
to manufacture an additional line of 
chemicals using part of Stanolind’s 
Fischer-Tropsch chemicals as raw mate- 
rials. Chemicals not consumed by U.S. 
in its operations will be sold as such. 

Bullard pointed out that each of the 
synthetic gasoline plants, which employ 
a greatly improved version of the Ger- 
man Fischer-Tropsch process, is ex 
pected to produce upwards of 100 mil- 
lion pounds per year of water-soluble 
oxygenated hydrocarbons. These chemi- 
cals for the most part consist of straight 
chain alcohols, aldehydes, acids and ke- 
tones containing from two to four car- 
bon atoms per molecule. These products 
are basic for use as solvents and as raw 
materials in many industries such 4s 
rayon, plastics, pharmaceuticals, and 
others. Certain of the chemicals, how- 
ever, will be made available for the first 
time in quantity and at reasonable prices 
by this new development. Stanolind’s 
production is expected to commence @ 
about two years and will contribute 
greatly to easing current shortages ™ 
ethyl and butyl alcohol, acetic acid am 
other chemicals. 


Stanolind has not yet completed 1s 
plans for refining and marketing tH 
higher molecular weight alcohols, aci¢, 
aldehydes and ketones containing 5 ' 
12 or more carbon atoms per molecule, 
which will be ‘produced by the two sy™ 
thetic gasoline: plants. Stanolind’s 
covery and refining of these products 
will make available to the chemical 1 
dustry a line of chemicals never befor 
available in quantity and at reasonable 
prices, and will open up many avenues 
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OR CONVEYING, processing, and storage 

of corrosive fluids, whole systems are now 
built 100% of “Karbate” impervious graphite. 
Complete equipment is available —the pipe 
itself, fittings, valves, pumps, heat exchangers, 
towers — for processing HF, HCl, H,SO,, and 
many other chemicals. 

This lightweight equipment is easy to in- 
stall. The pipe is readily cut and fitted in the 
field. 

Standard “Karbate” pipe sizes range from 
1” to 10” id. A full assortment of fittings can 
be shipped for each size. All parts made of 
“Karbate” impervious graphite are strong : .. 
immune to thetmal shock ... and offer the 


0K ARBATE’ imecrvious onlin 


highest resistance to corrosion of any practical 
high heat-transfer material. 

For additional information on “Karbate” 
impervious graphite for handling corrosive 
fluids, write to National Carbon Company, 
Inc., Dept. PR. 


The term “‘Karbate”’ is a registered trade-mark of 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


CC) 


30 East 42nd Street, New York 17, N.Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
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for economical development of new 


processes and products. 

U.S.I. is said to be in a particularly 
favorable position to handle these prod- 
ucts what with its experience in serving 
industries using these chemicals, its na- 
tionwide distribution facilities, its 
trained technical personnel, and well- 
developed production techniques. 

Important contributions will also be 
made by use of processes developed by 
U.S.I. for conversion of some of the 
primary products into other chemicals. 

During the time the plants are being 
completed, U.S.I. has announced it will 
supply all possible technical assistance to 
users of these new products, so adequate 
data will be obtained in sufficient time 
to take full advantage of their avail- 
ability. 


Two Additions to Houdry 
Staff Are Announced 


Two personnel changes made last 
month by Houdry Process Corporation, 
Philadelphia, include: 

Whitney Weinrich, long experienced 
in petroleum research and development, 
became a member of the Houdry Labora- 
tories as head of pilot plant develop- 
ment; and 

Dr. Luigi G. Castellia, prominent 
South American businessman and petro- 
leum refining authority, was named 
South American representative. 

Weinrich who served as secretary of 
American Chemical Society’s Division 
of Industrial and. Engineering Chemistry 
from 1939 to 1943, joins Houdry after 
serving as a member of the staff of the 
Towne Scientific School, University of 
Pennsylvania, where he taught chemical 
engineering for the past year. Previously 
he had served Gulf Research as division 
chief of the chemical engineering group. 
During the war he was with PAW 
in the toluene and aromatics programs, 





WHITNEY WEINRICH 
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C. E. REISTLE, JR. 


later joining Phillips Petroleum Com- 
pany as manager of its Bartlesville pilot 
plant section. 

Headquarters for Castellia is in Buenos 
Aires, Argentina, where he has had ex- 
tensive experience in the petroleum and 
industrial fields. He has been connected 
with the engineering department of the 
Public Service Corporation of New Jer- 
sey, has served as consulting engineer 
in charge of foreign business for Sea- 
brook Engineering Corporation, and has 
been general Latin-American representa- 
tive for The Lummus Company. 


Sarco Offices Moved 


Sarco Company, Inc., manufacturers 
of steam specialties, removed its head 
offices effective September 1 to the Em- 
pire State Building, New York. 


L. G. CASTELLI 





Petroleum Engineering 
Group of ASME Meet 


Sessions of the annual Petroleum Me- 
chanical Engineering Conference of the 
American Society of Mechanical Engij- 
neers will be held at the Rice Hotel in 
Houston on October 6, 7, 8, registration 
beginning October 5. 

Papers on mechanical engineering 
problems in all phases of the petroleum 
industry—production, transportation, re. 
fining and equipment—will be presented 
and field trips to inspect the vast petro- 
chentical industry located around Hous- 
ton are included. 

Carl E. Reistle, Jr., general manager 
for production operations of the Humble 
Oil & Refining Company, is conference 
chairman. 

The program, includes: 

“Heavy Crude Oil and Fuel Oil Handling,” 
E. L. Adams, General Petroleum Corporation, 

“Application of New Designs in Plunger 
Pumps with Comments on Handling of Viscous 
Crudes,” L. T. Gibbs, Aldrich Pump and T. R. 
Aude, Stanolind Pipe Line Company, Tulsa. 

“Study in Weldments in Alloy Steels and in 
Alloys,”” T. N. Armstrong, The Internationa! 
Nickel Company. 

“History of Some Austenitic (18-8) Furnace 
Tubes,"’ C. S. Pugsley, Standard Oil of New 
Jersey, Baton Rouge, La. 

“Internally Insulated Piping and Pressure 
Vessels for High-Temperature Service,” P. E 
Darling, Pan American Refining Company, 
Texas City. 

“Effect of Leakage Around Cross-Baffles in 
a Heat Exchanger,” A.M. Whistler, C. F. 
Braun & Company, Alhambra, Calif. 

“Investigation of Stress in Vessels under 
Internal Pressure,” T. L. White, Commercial 
Shearing & Stamping Company, Youngstown, 
Ohio. 

“Manufacture and Application of Composite 
Plateés,”” O. R. Carpenter, Babcock & Wilcox 
Company. 


Houdry Buys Plant 


The modern catalyst - manufacturing 
plant at Paulsboro, N. J., operated by 
Houdry Process Corporation since 1942, 
under lease with the government, has 


. been purchased from War Assets Ad- 


ministration. The plant is a duplicate of 
the original Houdry plant which manv- 
factured what is said to be the world’s 
first commercial cracking catalyst in 
1940, 


Wichita Falls Fire 


Fire in mid-August caused $150,000 
damage to the Panhandle Refining Com- 
pany plant at Wichita Falls, Texas. The 
refinery itself suffered little damage, the 
chief losses being warehouses, gasoline 
tanks and shops. 


New Hydrocarbon Samples 


Seven new NBS standard samples 0 
hydrocarbons recently announced by the 
National Bureau of Standards bring te 
119 the total of these compounds now 
available for calibrating analytical 1 
struments and apparatus in the researc, 
development, and analytical laboratories 
of the petroleum, rubber, chemical, ao 
allied industries. Since 1944, when the 
first of these NBS standard samples o 
hydrocarbons were made available, 
additional compounds have been prt 
pared through a cooperative undertaking 
of the Bureau and the American Petr 
leum Institute. ‘ 

The seven new compounds are 224 
Trimethylhexane; 2,3,3-Trimethylh@ 
ane; 2,3,5-Trimethylhexane; n-Buty!t) 
clopentane; 1-Hexene; Trans-2-Hexem 
and 2-Ethyl-1-butene. 


Price for a Sample of each compound 
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amount of sealing compression to the metal seal ring. 














Boss, threaded to re- 
i bor, 


ceive handling % 

facilitates installa- 

tion and removal of 
bends. 


nished in any desired 
alloy — is streamlined 
to minimize turbulence. 
































Tube aligning-anchor clamp holds tubes in align- 
ment when bend body is removed and provides' 
@ supporting shoulder for the holding member. 
Once installed, the clamp need not be disturbed 
until tubes are removed. 


\ennasnnenatannmemnensinmannnninmemneneninnst 


THE RING'S THE THING 


that enables UNIBOLT FURNACE FITTINGS fo 
seal the lightest gases at extreme femperatures 











The UNIBOLT loose ring joint differs from other ring joints in 
that it (1) does not employ ring ‘‘distortion"’ to effect a seal, and 
(2) its seats are machined to extremely close tolerance qnd the 
seating load is accurately calculated, utilizing predetermined tube 
load, seating area and area exposed to pressure in a formula which 
has been unquestionably proven on furnace outlet temperatures 
ranging up to 1600 degrees F. and working pressures up to 8000 
Ibs. psi. 

This positive seal is accomplished by tightening a single bolt 
- ++ no rolled-in tubes, no seal welding, no tapered plug closures, 
no lapping to make a seal, no need for steam in the header boxes. 
They permit faster ‘‘heading-up,"’ replacement of a single tube and 
returning any return bend body to any two ‘tubes. Completely 
interchangeable parts assure low-cost maintenance. 


For complete details, write for Bulletin R-42. 


THORNHILL-CRAVER COMPANY, INC. 


mi K 
Wi8OLT) TEXAS 
a 








HOUSTON 
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is $35 for 5 milliliters. A complete list 
of NBS standard samples of hydrogar- 
bons, together with instruction for order- 
ing, may also be obtained from _ the 
National Bureau of Standards, Wash- 
ington 25, D. C. 





DR. LOUIS SCHMERLING 


Schmerling to Receive 
Ipatieff Honor Prize 


Dr. Louis Schmerling, a research 
chemist with Universal Oil Products 
Company, Chicago, has been selected 
as the 1947 winner of the Ipatieff Prize, 
a $3000 prize administered by the Ameri- 
can Chemical Society, and awarded 
every three years for outstanding work 
in catalysis or high pressure by a chem- 
ist under 40 years of age. 

The prize, given this year for the 
first time, is awarded for the postula- 
tion, explanation and experimental proof 
of the mechanism of the catalytic alkyla- 
tion of paraffinic hydrocarbons by ole- 
fins, and the investigation of the cata- 
lytic addition of alkyl halides to un- 
saturated compounds. 

Since leaving school Dr. Schmerling 
has been with Universal. The holder of 
42 patents mostly in the field of ca- 
talysis, he is active in association and 
committee work. 

Professor Ipatieff will. present the 
award to Dr. Schmerling at a general 
ACS meeting in New York, Septem- 
ber 15th. 


Armistead Offices Moved 


George Armistead, Jr., consulting 
chemical engineer for the petroleum, 
chemical, and related industries has an- 
nounced the removal of his offices from 
1519 Connecticut Avenue to larger quar- 
ters in Suite 712, 1200 Eighteenth Street, 
Washington 6, D. C. 
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New Fluid Cat Cracker at Casper, Wyo. 





The first small 
fluid cat cracker to 
be built since the end 
of the war went on- 
stream last month 
at'the Casper, Wyo., 
refinery of The 
Texas Company. 
Rated at 4000 barrels 
per day capacity, the 
new unit is intended 
to serve as the focal . 
point of Texaco’s ex- 
pansion and consoli- 
dation program at 
Casper, which offi- 
cials said will make 
its Casper Works 
(10,000 BPD crude 
charge rate) a model 
of small _ refinery 
planning. 

The cat cracker 
was designed and 
constructed by The 
M. W. Kellogg Com- 
pany, who are also 
revamping and build- 
ing catalytic poly- 
merization, naphtha 
reforming and pres- 
sure coking facili- 
ties in the same re- 
finery. 

A new “balanced pressure” design is 
embodied in the unit. As a result, reactor 
and regenerator are supported at the 
same levels; an over-all reduction in 
height has been effected; and standpipe 
heights have been reduced. The reduced 
standpipe heights in turn enable a lower 
pressure drop to be maintained across 
the slide valves and so eliminate much 
of the erosion formerly found in these 
critical catalyst controlling mechanisms. 
Piping, too, has been simplified, with 
short direct runs to all major vessels and 
with only one expansion joint in the 
whole unit. 

The plot plan, arranged in the shape 
of an elongated oblong, brings the re- 
actor, regenerator, and precipitator into 
line in a main structure at the extremity 





The Texas Company's new Cat Cracker at Casper 


of the battery limits. At the opposite 
face of the oblong, a second row of ves- 
sels brings the fractionator and gas re- 
covery equipment into line. This oblong 
arrangement, open on all four sides with 
all big vessels on the outside, enabled 
each vessel to be lifted into position as 
soon as it arrived on the job site without 
interfering with other erection proceed- 
ing simultaneously. The installation of 
piping, structural steel and _ internal 
auxiliary vessels was not delayed by this 
outside arrangement of the big vessels, 
nor did each large vessel in position 
interfere with the installation of its 
neighbor. As a result, the unit is a model 
of construction efficiency and clearly 
shows the effect of plot plan and vessel 
arrangement on construction costs, con- 
struction time and ease of maintenance. 





Contract Let By Conoco 
For Refinery at Billings 


Completion of plans by Continental 
Oil Company for construction of a 7500- 
barrell daily oil refinery at Billings, 
Mont., to cost approximately $8.5 million 
have been announced by H. G. Osborn, 
vice president in charge of manufac- 
turing. 

Contract for construction has been 
signed with the Jones & Laughlin Sup- 
ply Company, Tulsa, with plant work to 
start in the spring of 1948, although 
railroad sidings, temporary warehouses, 
etc., will be completed this year. 

The plant will combine the most mod- 
ern processes, including catalytic crack- 
ing, catalytic desulfurization, polymeri- 
zation, and solvent extraction of as- 
phalt, Osborn said. It will manufacture 
a high-octane gasoline and a full line of 
burning fuels and road asphalts. 

The 100-acre tract is at the southeast 
edge of Billings. In addition to the re- 





finery, construction will include a tank 
farm with storage for approximately 
700,000 barrels of crude oil and products. 

The Billings plant will increase to 
eight the number of refineries operate 
by Continental Oil Company. 


Zimmerli To Receive 
Sauveur Award of ASM 


F.. P. Zimmerli, Detroit metallurgical 
engineer, has been elected to receive the 
highest award for technical achievement 
conferred by the American Society for 
Metals, The Albert Sauveur Award. 

According to W. H. Eisenman, ™%® 
tional secretary of the ASM, the awat 
to Zimmerli is “far his basic researe 
in the field of shot peening to increase 
favorable stresses in the surfaces © 
metal parts.” ‘I 

Award of the scroll and plaque W 
be made in Chicago on October 23, 
the annual banquet of the American“ 
ciety for Metals, held as a principal eve? 
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Butone * Chlorine * Acid ducing excellent results in the countercurrent removal 
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of the National Metal Congress and 
Exposition. 

Zimmerli is chief engineer of the 
Barnes-Gibson-Raymond Division of 
the Associated Spring Corporation, De- 


troit. 


Viscosity Measurements 


A new electronic timer, particularly 
adapted for use with a falling-ball vis- 
cosimeter in the study of the rapidly 
changing viscosity of an opaque fluid, has 
been designed by P. J. Franklin of the 
National Bureau of Standards. The de- 


Inthe 


PETROLEUM 


INDUSTRY \ 


yice consists of pulse sharpening and 
trigger circuits, and the passage of the 
ball through two coils around the vis- 
cosimeter tube is used to trigger a ra- 
dio frequency oscillator, starting and 
stopping a timing device, 


Canadian Expansion 


An expansion program which will 
increase its over-all Canadian productive 
capacity by at least 100 percent in two 
years has been announced by Monsanto 
(Canada) Limited. 

A substantial increase will be made 
in productive capacity for phenolic resins 
which are produced at Montreal to- 
gether with polystyrene. Other expan- 
sion has not been specifically outlined. 
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Independents Organize 
For Foreign Operations 


American-Independent Oil Company, 
a $100 million corporation, was organized 
last month to engage in foreign petro. 
leum operations, particularly in the Mid- 
dle East. The incorporators are a group 
of 11 independents engaged in domestic 
production, transportation, refining and 
distribution of petroleum, these includ- 
ing: 

J. S. Abercrombie, Houston, produc. 
ing, drilling, gasoline plant operation. 

Allied Oil Company, Inc., Cleveland, 
producing. 

Ashland Oil & Refining Company, 
Ashland, Ky., an integrated company, 
Ralph K, Davies, San Francisco. 

Globe Oil & Refining Company, 
Wichita, Kansas, refining. 

Hancock Oil Company, Long Beach, 
Calif., an integrated company. 

Honolulu Oil Corporation, San Fran- 
cisco, producing. 

Los Nietos Company, Los Angeles, 
producing and refining. 

Phillips Petroleum Company, Bartles- 
ville, Okla., an integrated company, 

Signal Oil & Gas Company, Los An- 
geles, producing, marketing and natural 
gasoline manufacture. 

Sunray Oil Corporation, Tulsa, an in- 
tegrated company. 

The directors of the new corporation 
are K. S. Adams of Phillips Petroleum, 
Vernon Barrett of Los Nietos Company, 
Jack Blalock with J. S. Abercrombie, 
L. A. Cranson of Honolulu Oil, Ralph 
Davies, Don Emery and Paul Endacott 
of Phillips, Russell H. Green of Signal, 
John W. Hancock of Hancock Oil, J. 
Howard Marshall of Ashland, A. C. 
Mattei of Honolulu, Sam N. Mosher of 
Signal, I. A. O’Shaughnessy of Globe, 
Frank Phillips, Will J. Reid of Hancock, 
W. W. Vandeveer of Allied and C. H. 
Wright of Sunray. 

President of AIOC is Ralph K. Davies, 
wartime deputy. petroleum administra- 
tor and former senior vice president ot 
Standard Oil Company of California 
Vice presidents are K. S. Adams, Phil- 
lips Petroleum Company, Sam B. Mo 
sher of Signal Oil & Gas Company, and 
J. Howard Marshall, former chief coun- 
sel for PAW and president of Ashland 
Oil & Refining Company. 

A delegation from the new compaty 
will depart shortly for the Near East to 
further discussions already begun with 
rulers of the “neutral zone” now admin- 
istered jointly by the rulers of Kuwait 
and Saudi Arabia. The independent 
group also is interested in oil develop- 
ment possibilities in the kingdom 0 
Yemen, which lies on the Red Sea at the 
southwest corner of the Arabian Penit- 
sula. 

Headquarters of the new compat, 
which is incorporated in Delaware, will 
be in Washington, D. C., and San Fran- 
cisco. 


Shea Named Ethyl Head 


Edward L. Shea has been named pres 
dent of Ethyl Corporation to succt® 
Earle W. Webb, who becomes chairmat 
of the board. Shea is former president 
Tide Water Oil Company, executi® 
vice president of Tide Water Associat 
Oil Company and a director of ™ 
American Petroleum Institute. He¢ 
associated with Tide Water for 23 ye® 
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B&W 
INSULATING 
FIREBRICK 
an 
PROCESS 
FURNACES 


Low Maintenance 
Increased Production 
through quicker 
heating 
| Improved Quality 
through closer 


LOWER 
OVERALL 
) PRODUCTION 


temperature control CONES 


Lower Fuel Bills 





“Reduced production costs”—this is the continuing theme of service 
reports from the many chemical process furnaces lined with B&W 


Insulating Firebrick. 


Because of their low heat-storage and high insulating value, light- 
weight B&W IFB respond quickly to temperature changes, substan- 
tially cut heat losses. Increased production, improved quality, lower 
fuel bills are the direct results. And because of their superior dura- 
bility in service, B&W Insulating Firebrick provide all of these 
advantages with extremely low maintenance cost. 

Your local B&W Refractories Engineer will be glad to discuss with 


the use of B&W IFB. 





; B&W REFRACTORIES ‘robucts aed. 

e. ‘BAW 80 FIREBRICK * B&W JUNIOR FIREBRICK 

_ B&W 80 GLASS TANK BLOCKS + B&W INSULATING FIREBRICK 
B&W REFRACTORY. FASE PERSIIGS AND MORTARS. 
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until 1939 when he was elected president 
of The North American Company. 
Webb has been associated with Ethyl 
Corporation since its inception and presi- 
dent for 22 years. He was one of the 
original directors of General Motors 
Chemical Company, which was incorpo- 
rated in 1923 to handle the manufacture 
and sale of “Ethyl” antiknock com- 
pound. When Ethyl Corporation was 
organized under the joint ownership of 
General Motors and Standard Oil Com- 
pany (New Jersey), Webb was elected 
president April 21, 1925, succeeding 
Charles F. Kettering. 


For Long 


Service Life... 


SIGHT GLASSES, OiL cuP AND 


CORNING GAUGE GLASSES, 
LUBRICATOR GLASSES 


For trouble-free service, always 
specify Corning products when 
you need gauge glasses, sight 
glasses, oil cup and lubricator 
glasses. Made to exacting stand- 
ards and tested for pressure and 
temperature shock, you can be 
sure that the product you select 
will stand up. 


Gauge Glasses: Pyrex and Cornine 
brand tubular gauge glasses and Macbeth 
brand flat gauge glasses provide good vis- 
ibility over prolonged periods, and even 
under severe conditions. 


Sight Glasses: Pyrex brand sight glasses 
are made especially for ovens, absorption 
columns, reaction kettles, furnaces, pres- 
sure vessels, stills and tanks of any kind 
where safe, internal visibility is necessary. 


Oil Cup and Lubricator Glasses: Pynex 
and CornincG brand products give you visi- 
bility plus long life. 














McDowell Given Promotion 
By Mid-Continent Company 


Robert W. McDowell, vice president 
in charge of sales, Mid-Continent Petro- 
leum Corporation, last month was elected 
executive vice president, a newly created 
position. He began his oil career in 1918 
as stenographer for the Producers and 
Refiners Corporation in Tulsa. In 1924 
he became vice president and general 
manager of Hawkeye Oil Company, 
Waterloo, Iowa, and later president of 
the company when it merged with Black 
Hawk Oil Company. Mid-Continent’s 
purchase of Black Hawk properties in 
1927 brought him into that organization 
and he specialized in sales and market- 
ing, becoming vice president in charge 



















































Sold Through Leading Mill Supply Distributors 


CORNING GLASS WORKS, CORNING,N.Y. 
SALES OFFICES: NEW YORK, CHICAGO, SAN FRANCISCO 


PYREX GAUGE GLASSES 
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ROBERT W. McDOWELL chairr 
Dee 
of sales in 1930 when he was only #4 Kerr 
years old. He became a director in 1944 presid 
He is a director and vice president of Bax 
the Western Petroleum Refiners Asso- since 
ciation and a director and member of 
the API’s general marketing committee Gill 
Companies Responding to Acq 
Public Relations Program ane 
More than 750,000 copies of editorial with E 
material supporting and promoting the special 
oil industry and its nationwide program comple 
of public relations have been ordered by constrt 
oil companies and trade associations for ural g 
employe and public distribution, a report Rag: 
covering progress for the first seven with n 
months showed recently. years, 
More than 1000 companies and 4 his ma 
trade associations are actively support industr 
ing the work being carried on through tiated 1 


the twelve district committees on which 
more than 1500 men representing al 
phases of the oil business are serving. lt 
reveals that more than 200 district, statt, 
area and community meetings have 
held thus far to promote the progfai. 

Within the district committees, state 
and area committees are now orgafl 
and are at work presenting the progra® 
at community levels. It is the purpos% 
of these “front-line” committees to Ga 
ify facts, remove misconceptions # 
equip the industry itself to utilize 
facilities for producing public 
standing. 


Petroleum Chemicals Schoo 
By Du Pont for Post Grads 


A service school in petroleum chem 
cals, on the post-graduate level, has 
established as the Du Pont Compal’ 
first step in a greatly enlarged re 
sales and technical program m 
field. , - 

The. course in this “industrial collegt 
combines practical and theoretical 
aspects and extends over many MO 
the length depending on the % 
matter covered and the specializatio® 

The technical background of the a 
enrolled embraces a wide range of ¢ 
lege study in chemical, automotivs 
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mechanical and petroleum engineering, 
plus a substantial amount of specialized 
practical experience in these fields. 

After orientation at the Du Pont head- 
quarters in Wilmington, the students 
spend several weeks in the Petroleum 
Laboratory at the Chambers Works, 
Deepwater Point, N. J., for study. of 
lubricating oils and petroleum additives. 
They are then transferred to the Petro- 
leum Engineering Laboratory, also at 
the Chambers Works, principally for 
study of engines, fuels, practical applica- 
tion of additives and their uses, and how 
anti-knock mixtures react .-in fuels. 

The students then specialize in vari- 
ous lines. These specialized courses take 
about five months each. 

At the end of the course, the students 
are assigned to districts. Late this au- 
tumn the first group of students will 
return to Wilmington for a refresher 
coufse. ' 


Baxter Heads Deep Rock 


C. Kenneth Baxter has been elected 
chairman of the board and president of 
Deep Rock Oil Corporation. Orville O. 
Kerr has been named executive vice 
president. 

Baxter has been a Deep Rock director 
since 1941. 


Gill Company Announces 
Acquisition of Ragatz 


The California firm of J. B. Gill Com- 
pany recently announced an association 
with Edw. G. Ragatz, absorption process 
specialist, for the purpose of rendering 
complete processing, engineering and 
construction service in the field of nat- 
ural gasoline recovery. 

Ragatz has been actively identified 
with natural gasoline for the past 20 
years, and is nationally recognized for 
his many technical contributions to the 
industry, During this period he has ini- 
tiated numerous advances in plant proc- 
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IN HALF THE USUAL TIME! 





AN 


os 


{ AIRETOOL 


“AN MANUFACTURING COMPANY 
an SS 316 S. Center St. 
<4 SPRINGFIELD, OHIO 


WOT, 


A Gulf Publishing Company Publication 








GG 


- 


Y” 


159 


















THERMALLOY 
for RESISTANCE foHEAT 


THERMALLOY heat resistant castings are serving 
many large refineries. The high quality of THERM- 
ALLOY for rigid refinery specifications is assured 
by 25 years of alloy manufacture. 


X-RAY P/LOTED 
CASTINGS 





STAINLESS STEEL 
and NI=RESIST for 
RESISTANCE fo CORROSION 


STAINLESS STEEL and NI-RESIST castings are produced to 
the highest quality inspection standards for all corrosive 
applications 
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ess and engineering designs, while cop. 
tributing extensively to the technical 
literature. 

His latest technical contribution js 
the “Straight-Line Chart” method of 

















evaluating absorber performance. 

The Gill organization is under the 
direction of Glen J. Gill since the re. 
tirement of its founder, J. B. Gill, a 
year ago. Harry R. Marsh is the com. 
pany’s chief engineer. 


Commodity Division for 
National Standards Bureau 


Consolidation of two divisions of the 
National Bureau of Standards—Com- 
mercial Standards and Simplified Prac. 
tice—into a single division called Com- 
modity Standards has been announced 
by Dr. E, U. Condon, Director of the 
Bureau. 

The new Commodity Standards Divyi- 
sion will continue the Bureau’s coordi- 
nating role in the development of volun- 
tary simplified practice recommenda- 
tions and commercial standards with in- 
dustrial and technical groups. In addi- 
tion, the division will be responsible for 
coordinating Bureau work for the Fed. 
eral Specifications Board. Edwin W. 
Ely, former chief of the Simplified Prac- 
tice Divisions has been appointed as 
chief of the division and F. W. Reynolds, 
former acting chief of Commercial 
Standards, as assistant chief. 

As the official standardizing agency of 
the Federal Government, the Bureau 
works in close cooperation with non- 
federal agencies doing similar work. 


Massive German Machines 
To Be Used in Synthesis 


Considerable equipment used by Ger- 
mans in their wartime production o 
synthetic liquid fuels have been con- 
signed to the Missouri Ordnance Works 
near Louisiana, Mo., where the Bureau 
of Mines is readying a plant for obtain- 
ing oil and gasoline from coal. Samples 
of German-made hydrogenation catalysts 
in some 600 drums also have bees 
brought to the U. S. and will be used 
design work and experiments. 

A hydrogenation - process convertet, 
weighing 130 tons is included, as are @ 
gas synthesis process converter, a “wick- 
elofen” type heat exchanger, two 00 
paste injectors, a hairpin bend form paste 
preheater, a Linde-Frankl oxygen plat! 
unit with capacity of 25,000 cubic feet 
of oxygen per hour, DeLaval centr 
fuge and special purpose valves, fittings, 
lens gaskets, and instruments. 





Coal Gasification Plant 
Contract Award Annount¢ 


The research and development divisio® 
of Pittsburgh Consolidation Coal Com- 
pany has awarded contract for desis 
and construction of its coal gasificatio? 
pilot plant to chemical plants division © 
Blaw-Knox Company, work to * 
this year. ‘dae 

This pilot plant, sponsored jolt 
by Standard Oil Development Compr 
and Pittsburgh Consolidation, 
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It takes more than a plant to provide dependable, reliable drill pipe 
that can stand the gaff of drilling. It requires experience and “know- 
how” on the part of the men who operate that factory. 


ant For dependable power that can do the job . . . drilling, pipe-lines, 
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ascertain whether a practical and com- 
mercial process can be found for making 
synthesis gas, a first step in. producing 
synthetic fuel from coal. 

Present estimates indicate the cost of 
the pilot plant will be in excess of 
$500,000. The $500,000 pilot plant, to be 
located at Library, near the coal com- 
pany’s research center, will bea com- 
pletely integrated and continuous proc- 
essing unit, the heart of which will be a 
synthesis gas generator, a cylindrical 
column supported by a steel structure 
about 80 feet high. It will generate 
approximately 1,000,000 cubic feet of 
synthesis gas per day. 


Coal Gasification Work 


Dr. D. Leigh Fowler, Jr., recently of 
Corning, N. Y., has been named man- 
ager of the patent department of the 
research and development division of 
Pittsburgh Consolidated Coal Company. 

W. D. McElroy formerly of Philadel- 
phia has been named manager of the 
division’s development department and 
will be in charge of all pilot plant opera- 
tions in the coal gasification work. 


Monsanto Appointments 
For the Month Listed 


Monsanto Chemical Company person- 
nel announcements during the past 
month include: 

Promotion of Ralph J. Holtschlag and 
Dr. Robert E. Howard to group leaders 
in the St. Louis Research Department 
of the Organic Chemicals Division. 

Herbert O. Tittel, maintenance super- 
intendent of the plant at Anniston, Ala., 
named production superintendent of the 
Trenton, Mich., plant. 

In the company’s research laboratories 
at Dayton, Ohio, Dr. Robert A. Stani- 
forth appointed chief of the chemistry 
section, Dr. Raymond Davis, Jr., pro- 
moted to the position of group leader in 
physics and Dr. Wilson H. Power pro- 
moted to group leader of fundamental 
research. 

Elmer P. Wheeler appointed director 
of a newly-formed section of Industrial 
Hygiene in the medical department, to 
be in charge of industrial hygiene in all 
Monsanto plants in the U. S. Section 
headquarters will be in St. Louis. 


Atkinson and Caldwell 
Join Phillips Petroleum 


Phillips Petroleum Company, Bartles- 
ville, Okla., last month announced two 
additions to its staff: 

Blake M. Caldwell, formerly general 
manager of Emsco Derrick and Equip- 
ment Company’s Dallas plant, has 
joined the mechanical equipment divi- 
sion of the Chemical Engineering De- 
partment of Phillips. He is a 1929 
graduate of Texas A. & M. College. 

Dr. Robert G. Atkinson, formerly with 
Hydrocarbon Research, Inc., has ac- 
cepted a position as a chemical engineer 
in the Chemical Engineering Depart- 
ment of Phillips. A Ph.D. (1934) in 
petroleum refining from the University 
of Pittsburgh, he was associated with 
Shamrock Oil and Gas Corporation, 
Amarillo, Texas, as technical adviser 
for nine years before joining Hydrocar- 
bon Research. He is well known in the 
natural gasoline industry. 
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THOMAS P. SIMPSON 


Simpson Heads Research 
Work For Socony Vacuum 


Thomas Patrick Simpson, for many 
years a chemical engineer with General 
Petroleum Corporation in Los Angeles, 
has been named director of the Socony- 
Vacuum Oil Company’s research and 
development laboratories at Paulsboro, 
N, J. 

Simpson, who took an important role 
in the development of the Thermofor 
catalytic cracking process, joined Gen- 
eral Petroleum as a chemical engineer in 
1923. In 1933 he was named supervisor 
of Process Laboratories and two years 
later, was transferred to Socony-Vacu- 
um as chief development engineer. In 
1944 he was appointed assistant director 
of research. 


Specials to API 


Special trains to the API annual meet- 
ing, November 10-13 in Chicago, will be 
operated from Houston, Dallas and 
Tulsa. 

Houston’s will leave at 7 p.m. Satur- 
day, November 8, arriving in Chicago at 
9 p.m. Sunday, and returning will depart 
at 9:15 p.m. Thursday, the Missouri Pa- 
cific Lines making arrangements. 

The Dallas train, an M-K-T special, 
will leave at 4:15 p.m. Saturday and ar- 
rive at 2 p.m. Sunday in Chicago. Re- 
turning the train will depart at 11:45 a.m. 
Thursday, November 13. 

Tulsa’s schedule was 
early this month. 


not available 


Sohio Contract Awarded 


Catalytic Construction Company, sub- 
sidiary of Houdry Process Corporation, 
has been given a maintenance contract 
for the case repair and catalyst-change 
for Standard Oil Company ° (Ohio) 
Cleveland. The unit, which went on 
stream June, 1944, is a 20,000 barrels 
daily catalytic cracker, consisting of 
nine reactor cases, at Standard’s No. 1, 
Cleveland refinery. 


Humble’s Scientific Lecture 
Program Gets Under Way 


Dr. E. R. Gilliland, of the Massa. 
chusetts Institute of Technology, las; 
month conducted the second annual pro. 
gram of “Humble Lectures in Science” 
The lectures were inaugurated by Hum. 
ble Oil & Refining Company last year 
for the benefit of its technical and re. 
search personnel at Baytown refinery. 

Dr. Gilliland’s two weeks course ex. 
panded and enlarged on his subject for 
last year’s lectures: “Transference of 
Processes from Small to Large Scale” 
He was .followed by Professor H, A. 
Laitinen, of University of Illinois, who 
on September 2 started a three weeks 
course of lectures on “Physical Chemi- 
cal Problems of Analytical Chemistry.” 

Professor A. P. Colburn, assistant to 
the president and advisor on research 
at the University of Delaware, will con. 
duct a two weeks series of lectures on 
“Special Topics in Distillation” early in 
February. 1948. He will be followed in 
the spring by Professor Richard T. Ar. 
nold, of the chemistry department of 
the University of Minnesota, who will 
discuss “Special Topics in Organic 
Chemistry.” 

Professor Joel H. Hildebrand, of the 
University of California, will appear on 
Humble’s program during the latter half 
of June, 1948, lecturing on Thermody- 
namics. 

The 1947-48 program will be closed 
out with two two-weeks courses in 
August and September, 1948, by Pro- 
essor F. A. Matsen of the University of 
Texas, whose subject will be physical 
chemistry. 


Addressees Are Scheduled 
For Chemical Conferences 


Addresses to be given during the P2- 
cific Industrial Conferences to be held in 
San Francisco’s Civic Auditorium con- 
currently with the Pacific Chemical Ex- 


position, October 21-25 include: 
“Process for Manufacture of Gasoline by 
Polymerizing Propene and Butenes,” Lloyd F. 
Brooke, California Research Corporation. 
“Aromatics from Petroleum,”’ Dr. George L. 
Parkhurst, Oronite Chemical Company. |. 
“The Fluidized Solids Technique Applica 
tions in the petroleum Industry, E. V. Mur 
phree, executive vice president, Standard Oil 
te or Company. . 
“Chemistry and Engineering in the Oil It 
dustry,” Dr. Gustav Egloff, Universial Oil 
Products Company, Chicago. 
Movie analyzing action on bubble travs a 
Arthur M. Whistler 


companied by talk by ns 
Braun & Com- 


process consultant for C. F. 


pany. / 
“Stuffing Boxless Pumps,” Alaxdar Hol- 
lander, California Institute of Techmolosy: 
Walter L. Dorward and J. B. Van Hort, 

Byron Jackson Company. 
Molecular 


“An Improved Apparatus for “il. 
Weight Determinations,” R. Matteson, ©# 
fornia Research Corporation. 


New Motor Oil Said 
Good for 30,000 Miles 


Union Oil Company of California last 
month introduced its new motor oil, tH 
advertisements of which emphasized @ 
test wherein four new cars were ope 
ated continuously for 30,000 miles wit 
out an oil change. Union said that alte 
this test the engines were still in perfect 
conditions with no sludge or vans! 
found in the, crankcase. 

This oil, which sells 10 cents higher 
per quart than the best “regular” grae® 
actually is the same that Union has 
marketed to fleet operators for the p& 
year. It is said to contain larger doses 
of oxidation inhibitors, detergents 
anti-acid compounds than Unions rege 
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THE Monte Be 


lar oil. The company says its new oil 
is chiefly valuable to motorists with new 
cars or older cars with recently over- 
hauled engines. 


Indiana Standard Workers 
Are Given Safety Awards 


A certificate of honor has been 
awarded to the manufacturing depart- 
ment of Standard Oil Company (Indi- 
ana) by the Joseph A. Holmes Safety 
Association “for reducing the accident- 
frequency rate for 1946 to 37 percent 
below that for 1945 with the employ- 
ment of 10,948 employes working 20,- 
916,822 man-hours.” The accident-fre- 
quency rate for the manufacturing de- 
partment was 1.15 per million man-hours 
worked in 1946 and 1.84 in 1945. 

This was the first Holmes safety 
award presented to all employes of 
Standard’s manufacturing department at 
the company’s six refineries at Casper 
and Greybull, Wyo.; Neodesha, Kan.; 
Sugar Creek, Mo.; Whiting, Ind.; and 
Wood River, Ill. Three such awards 
had previously been given to all em- 
ployes at Whiting, all employes at Wood 
River, and mechanical department em- 
ployes at Whiting. 


Texas City Damages 
Asked of Government 


Texas City Terminal Railway Com- 
pany has filed a suit against the U. S. 
Government for $8 million in connection 
with last April’s explosion and fire. 
Terminal officers charged negligence on 
the part of the government for mislead- 
ing labels (fertilizer) on ammonium 
nitrate without proper warning of the 
dangerous nature of the materials. 


Monsanto Men to Study 
Management at Harvard 


Leaves of absence to attend the ad- 
vanced management program of the Har- 
vard University Graduate School of 
Business Administration have been 
awarded R. S. Wobus and William M. 
Russell of Monsanto Chemical Company. 
Wobus is manager of Monsanto’s Nor- 
folk, Va., plant, and Russell, branch 
manager, Organic Chemicals Division, 
Detroit territory. 

Previously management leaves of ab- 
sence had been experimentally awarded 
Robert U. Haslanger, assistant to Wil- 
am M. Rand, Monsanto’s president, 
and Alfred W. Long, comptroller of the 
company’s Plastics Division at Spring- 
held, Mass. 


Jefferson Plant Progress 


Operation of certain portions of the 
new Jefferson Chemical Company, Inc., 
Plant at Port Neches started in August, 
A. A. Triska, plant manager, announced. 
Start up of other units will follow as 
‘ast as construction permits. 

Material deliveries, heretofore the 
main bottleneck, has been overcome, 
and the only factor now delaying con- 


struction is shortage of skilled construc- 
tion workers. 
‘ 


PAUL M. WADDILL 


Waddill Named Liaison 
For Phillip’s Refining 


Paul M. Waddill, manager of licensee 
service section of Phillips Petroleum 
Company’s chemical engineering depart- 
ment, has been appointed to act as liaison 
for the company’s refining department 
with other refiners. Waddill, who will be 
available for consultation on the com- 
pany’s refinery engineering and operat- 
ing problems, is a graduate of Oklahoma 
A. & M. with a B.S. degree in Chemical 
Engineering, 1931. He joined Phillips 
Petroleum Company in July, 1934, at the 
Borger, Texas, refinery as chemist, later 
working as engineer, process engineer, 
process foreman and manufacturing su- 
perintendent. From 1938 to 1943 he was 
assistant superintendent at Phillips Pe- 
troleum Company, Okmulgee, Okla., re- 
finery. In 1943 he was made assistant 
manager of the process engineering sec- 
tion of the chemical products depart- 
ment and in 1946 he became manager of 
the licensee service section of the 
chemical engineering department. 


Engineering Companies 
Organize Association 


The need for the accumulation, dis- 
tribution and interchange of information 
among engineering companies in the 
construction of oil, refining, chemical 
and steel plants has resulted in the 
formation of the National Constructors 
Association. 

G. F. Hayes, director of construction 
for W. M. Kellogg Company, was 
elected president, with R. F. Carter, 
general superintendent of Lummus Com- 
pany as vice president. C. B. Bronson 
Was named secretary-treasurer. 

Headquarters for the new organiza- 
tion is at 277 Broadway, New York. 
Among the members are Stone & Web- 
ster Engineering Corporation, Foster 
Wheeler Corporation, Koppers Com- 
pany, Inc., Chemical Construction Com- 
pany, and Garver Tank & Manufactur- 
ing Company. 
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WAA Preference to Buyers 
Supplying Army and Navy 

Adoption of a new policy restricting 
sales of the remaining nine 100-octane 
aviation gasoline refineries still held by 
the government to buyers who promise 
to put the facilities into production of 
critically-needed military products in- 
stead of converting the refinery to other 
items was announced recently by the 
War Assets Administration. 

The action was the result of the con- 
ference held the previous week of indus- 
try leaders with the Army, Navy and 
Air Forces on the problems of the 
Army and Navy in meeting its needs 
for aviation gasoline of all grades and 
Navy diesel oil. Fhe WAA disclosed its 
action in a letter to the Army-Navy Pe- 
troleum Board in response to the board’s 
appeal for cooperation of all agencies 
and industry in meeting the supply prob- 
lem. 

The Army and Navy have been con- 
tacted by parties interested in purchas- 
ing some of these facilities with offers 
to produce aviation gasoline for ‘the 
military services, providing these parties 
are successful in obtaining the refineries 
in question. 

The board, which said the appeal car- 
ried the concurrence of the Secretary of 
the Navy and Secretary of War, pointed 
out that this procedure not only would 
benefit the arrhed services in obtaining 
additional products but would insure 
prospective purchasers of the surplus 
facilities of an outlet for their products. 

The nine remaining gasoline surplus 
refineries include: 

Texas—Two in Texas City, one at 
Pasadena, one at Houston and one at 
Corpus Christi. 

Oklahoma—One at Ponca City. 

California—One three miles west of 
Bakersfield and one at Richmond. 

Kentucky—One at Catlettsburg. 


U. S. Sells Refinery 
At Richmond to Standard 


Sale of the government’s $21 million 
high-octane gasoline refinery at Rich- 
mond, Calif., to Standard Oil Company 
of California for $6 million has been an- 
nounced by WAA. 

Standard of California was the only 
bidder for the plant. It will pay 20 per- 
cent of the bid price and the balance in 
90 months. 


Included in the sale are two Thermo- 
for catalytic cracking units with separate 
gas reconversion units; one HF alkyla- 
tion unit, one isomerization unit, a 
butane-pentane unit and a distillation 
unit together with numerous other facil- 
ities. WAA said each of the cracking 
units was designed to handle 14,000 bar- 
rels daily of gasoil but because of im- 
provements each is now rated at 20,000 
barrels daily. 


Stone Plant Sold 


The Stone Oil Company properties, 
including a 7500-barrel-daily refinery at 
Texas City, Texas, have been sold to 
Pan American Refining Corporation. 
The plant will continue to operate under 
the Stone name with P. J. Sweeney, vice 
president and general manager of Pan 
American as president. Dr. H. R. Snow 
will be vice president; Albert Arlie, sec- 
retary-treasurer; E. G. Barrett, assistant 
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rue: fVionti,.. Refining Modersization and New Units 
Costing $9 Billion Are Declared Needed 


treasurer, and Walter Herget, plant 


manager. ° 
Stone Oil Company was organized in 


‘1930 by. R. W. and H. M. Stone, princi- 


pal stockholders when the sale was 
made to Pan American. 


Gasoline Plant Upped 


Shell Oil Company and Coltexo Cor- 
poration have arranged for construction 
of their jointly-owned Wasson No. 2 
gasoline plant, work to start as soon as 
materials on order can be delivered. 
Completion is set for early 1948. The 
extension is designed to process an addi- 
tional 24,000 mcf daily from the Wasson 
field. Present capacity of the two jointly- 
owned plants there now is 75,000 mcf. 


Dow Chlorine Plant 


Tellepsen Construction Company has 
been awarded a contract by Dow Chem- 
ical Company for a $4.5 million chlorine 
plant to be built at Freeport, Texas. 
Slated to have started in February, the 
project has been delayed on account of 
labor and material shortages. Work 
which will take about a year to com- 
plete includes foundation work, piping, 
buildings and chemical equipment place- 
ment. 


The industry must expend $3 billion 
yearly during the next three yeafs on 
modernization and new refining facili- 
ties, this $9 billion is the equivalent of 
about 40 percent of the industry’s pres- 
ent investment in refining facilities. 


Such is the opinion of Dr. Robert E. 
Wilson, chairman of the board of direc- 
tors, Standard Oil Company (Indiana), 
who spoke last month before the Na- 
tional Council of Independent Petroleum 
Associations. Dr. Wilsor and President 
A. W. Peake of the same company said 
that shortage in the Midwest was due to 
transportation difficulties and the ex- 
tremely high demand for products. 

Inability to expand the industry’s 
transportation system during the war, 
what with the continued scarcity of steel, 
may cause the oil shortage to be extend- 
ed for three or four years. Projected pipe 
lines cannot be completed before and 
the Standard officials said that even 
when these lines are opened, the demand 
may have outstripped planned facilities. 


“Also, we don’t know if crude supplies 
at the receiving end of the lines will be 
large enough,” Peake added. “However, 
based on present trends, we will have 
to depend more and more upon imported 








CRUDE-OIL CAPACITY OF REFINERIES 
By States and Districts 


(Preliminary as issued recently by the U. 


S. Department of the 


Interior, Bureau of Mines) 
(Barrels daily—As of January 1, 1947) 



































Crude Crude 
Capacity Capacity 
East Coast Oklahoma, Kans, Etc. 
laware 3,500 Kansas... ; 190,100 
Georgia. . .. 5,500 Missouri... .... an 27,000 
Maryland....: 56,000 Nebraska...... 8,350 
Massachusetts. . 40,860 Oklahoma. ..... 214,960 
New Jersey...... 277,955 South Dakota. . 460 
New York (E).. 36,235 a 
Pennsylvania (E) 368,000 Total. .... 440,870 
Rhode Island. . ; 16,400 Texas Inland. .... 284,675 
South Carolina ot 6,900 Texas Gulf....... 1,287,600 
—__—] Louisiana Gulf... 352,300 
Total 811,350 
Arkansas-La. Inland 
Appalachian I Alabama......... 3,000 
New York (W).. 50,175 Arkansas 51,700 
Pennsylvania (W) 60,110 Louisiana Inland. . 48,550 
West Virginia. . . 14,200 Mississippi. ...... ae 8,000 
Total. ... 124,485 CT 111,250 
New Mexico...... j 12,850 
Aopeieation II Other Rocky Mountain 
Ohio (E)...:. 66,500 GING . oo. ode a¥ ; 15,115 
eer nr : 4,600 
Illinois, Indiana, Etc. Ea 40,480 
ny a3 én 311,900 SS TEESE Oy 23,200 
Indiana. .... 264,275 WR ciassa ines savoe 77,167 
Kentucky. . 58,800 —— 
Michigan. . 102,095 Total. .... 160,562 
Minnesota... . 000 
Ohio (W).. 158,300 California, Etc. 
Tennessee. . 5,500 California . . teeoes 989,970 
Wisconsin . 5,000 Washington. . ect a atl 10,200 
Total. 913,870 is fost ten te kod 1,000,170 
Total United States...... 5,566,482 
CAPACITY OF SHUTDOWN REFINERIES* 
(included above) 
East Coast. yet: Louisiana Gulf............ 3,000 
Appalachian <:. 2,000 Arkansas-La. Inland....... 31,500 
po 5” RS ARC SERPS SPORE A GTP e me 
Illinois, Indiana, ete.. 17,600 Other Rocky Mountain..... 3,595 
Oklahoma, am @ ete. 5,360 California, ete........... ‘ 32,400 
Texas Inland. . 15,500 ——_—_ 
Texas Gulf. . 44,500 Total United States....... 155,455 














* Capacities of refineries that were completely shutdown on January .1, 1947. 
Idle portions of operating refineries are not included. 
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crude. If the Middle East is able to take 
care of Europe, we will get more crude 
from South America.” 

“Our company,” Dr. Wilson said, is 
not directly interested in foreign crude 
because we do not use any. However, 
more imports likely will come in and, I 
believe, without upsetting the industry. 
South American crude will come to the 
East Coast, leaving more Gulf Coast 
crude for the Midwest.” 

Dr. Wilson pointed to the high cost 
of new refinery construction, declaring 
that new synthol plants for production 
of gasoline from natural gas cost about 
twice that of other refineries. He thought 
that synthetic fuel from coal is “some- 
what in the future.” 

“Forty percent of the industry’s pres- 
ent investment in facilities is a_tre- 
mendous amount and we must make it 
clear that even though we are making 
more money right now, I do not think 
there is anyone taking out more than he 
is putting back into the industry. High 
construction costs and high depreciation 
offset the economies effected by the new 
type refineries. 

Dr. Wilson’s comments also touched 
on the mattef of refining capacity sta- 
tistics, he declaring there is no accurate 
figure because it depends upon through- 
put or yields of different products. 

He said that there were three sets of 
industry figures on refinery production 
until the recent National Petroleum 
Council survey. Some companies, he 
pointed out had been giving different 
figures- on their refining capacities to 
those compiling the three sets of statis- 
tics because the requests for data were 
sent to different men in the same or- 
ganization and the information was not 
coordinated. 


Former President of 
Western Petroleum Dies 


C. L. Henderson, 56, president of 
Vickers Petroleum Company, Wichita, 
Kan., and president of the Western 
Petroleum Refiners Association 1940-46, 
died August 26 at Wichita. He had ac- 
tively participated in various committee 
activities during the war and was prom- 
inent in the petroleum industry. He 
started in the oil business in 1917 with 
Sterling Oil and Refining Company, and 
became affiliated with Vickers in 1923. 
A member of PIWC during the war, he 
also served as a member of the National 
Petroleum Council. 


Hartmann Dies 


William V. Hartmann, 76, died Au- 
gust 24 in Pittsburgh. For many years 
and up until he retired a year ago, he 
had been a vice president and member 
of the board of directors of Gulf Oil 
Corporation. 


Henry Grattan Flood Dies 


Henry Grattan Flood, 52, assistant 
manager of the marketing-engineering 
department, Shell Oil Cdémpany, Inc., 
New York, in charge of construction and 
maintenance, died suddenly on July 31 
in Albany, N. Y., while on a business 
trip. His home was at 210 E. 68th 
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GILBERT 


MODEL DM-1 UNIVERSAL ELECTRO-HYDRAULIC 


CHIME MACHINE 


STRAIGHTENS CHIMES, STOPS CHIME LEAKS, 
AND WILL REMOVE HEAD OR BOTTOM FROM 


STEEL SHIPPING DRUMS 


This machine reconditions the chimes of used steel drums. At one 
operation it will straighten the chime even though the chime is very 
badly bent or distorted, bringing same into round as originally 
made and at the same time high hydraulic pressure compresses and 
rolls the chime preventing leakage in any properly made drum. 
When it is desired to shear the top, or bottom from drums this can 
be accomplished by . 

substituting a shearing 
wheel, (which is fur- 
nished with the ma- 
chine) for the pressure 
wheel. This substitution 
can be made quickly. 
The head or bottom can 
be cut from the drum 
cleanly and without 
leaving jagged edges. 
The chime is straight- 
ened and brought into 
round in this operation 
also. The-entire time re- 
quired for any opera- 
tion is just a fraction of 
a minute for each end 
of drum. 


























OUR BEST SALESMAN IS 


Originators 
THE MACHINE WE BUILD 


And Builders of 


DRUM RECONDITIONING MACHINERY 


Our Machines Are in Use Throughout 
the U. S. A. And in Many Foreign Countries. 


L. M. GILBERT COMPANY 


Philadelphia 6, Pa., U. S. A. 
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Street, New York City. He had been 
connected with Shell and associated 


companies since 1928, when he joined. 


Asiatic Petroleum Company. 


Old Named Consultant to 
Atomic Energy Commission 


Dr. Bruce S. Old has been appointed 
consultant to the Atomic Energy Com- 
mission, division of research, in the ca- 
pacity of chief metallurgist. Dr. Old will 
continue his present work with Arthur 
D. Little, Inc., Cambridge, Mass., indus- 
trial research laboratory, thus serving 
the Atomic Energy Commission on a 





DR. BRUCE S. OLD 


part-time leave of absence. Dr. Old will 
assist in organizing the work of the 
commission in the metallurgical field. 

During the war Dr. Old served as 
commander in the office of Research and 
Invention of the Navy, where he was 
engaged in planning and coordinating 
research on guided missiles, jet propul- 
sion, and metallurgy. Dr. Old was grad- 
uated ftom the University of North 
Carolina in 1935 and received his doc- 
torate from Massachusetts Institute of 
Technology in 1938. 


Pan American Continues 
Six Chemical Fellowships 


D. J. Smith, President, and Mr. L. W. 
Moore, General Manager of Research, 
of the Pan American Refining Corpofé 
tion, have announced that the corpof@ 
tion has extended its six graduate fel- 
flowships in chemistry and chemical 
engineering for another year. No fre 
strictions have been placed on the fel- 
lows’ fields of investigation other than 
that they be within the scope of Chem 
istry and Chemical Engineering. The 
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selection of the fellow is left entirely 
in the hands of the University. The 
choice of a thesis subject shall be a 
mutual decision between the fellow and - 


the University. Each fellowship shall 


be for a period of time equal to an 


academic year and, in general, shall be 
assigned to an individual in his last 
year of preparation for his doctor’s 
degree. 


Survey Shows Improvement 


In Gasoline Octane Rating 


Octane ratings of regular and premi- 
um-priced gasolines sold in the United 
States during the winter of 1946-47 
showed an improvement over the ratings 
of the preceding summer, according to 
the semi-annual survey of the Bureau of 
Mines. 

The semi-annual survey, the 21st in a 
series which began in 1936, showed that 
the average octane rating of regular-price 
gasoline sold in this country last winter 
was 75.0, compared with 74.4 the previ- 
ous summer, and the average. octane 
rating for premium-price gasoline last 
winter was 78.5, compared with 78.3 for 
the summer of 1946. ‘ 


Crude, Products Survey 
Is Authorized by Compact 


A survey of all crude and products 
stocks, showing their character and 
availability, including location by states, 
was authorized at the August meeting of 
the Interstate Oil Compact Commis- 
sion. A similar survey was made in 1937 
by the Bureau of Mines, but such 
authentic data have not been available 
since. 


rue )ontu .... Refinery Runs of 5,160,000 Barrels Daily 


Through March, 1947, Believed Required 


Refinery runs of about 5,160,000 bar- 
rels daily at least through next March 
are required to meet the over-all petro- 
leum products demand, it was declared 
by the Economics Advisory Committee 
of the Interstate Oil Compact Commis- 
sion which made a report at the August 
meeting in Great Falls, Mont. Extraor- 
dinary measures will be needed to get 
additional supplies into the Midwest in 
order to prevent a shortage in that area 
next winter. 

Portions of the greneral report of the 
committee, of which Dr. Richard J. Gon- 
zales, Humble Oil & Refining Company, 
is chairman, follows: 

Capacity operations by the industry 
for some time into the future will be 
required to supply the large and rapidly 
increasing demands for petroleum prod- 
ucts. Extraordinary measures to move 
additional supplies into District 2 (the 
Midwest) will be needed to prevent 
shortages in that area next winter. Crude 
oil production and refinery crude runs 
of about 5,160,000 barrels daily will be 
required, at least through next March, 
to meet demand. Even higher operations 
would be helpful in building up stocks 
to levels that would facilitate distribu- 
tion and provide some margin of safety 
against the possibility of an unusually 
cold winter or other unforeseen develop- 
ments that may increase demands above 
the levels estimated by the committee. 

The present supply problems are 
caused by an unusually large growth in 
demand and by lack of adequate trans- 
portation facilities from producing to 
consuming areas, since supplies are 
greater than ever before. Domestic and 
export demand this year will be about 
5,800,000 barrels daily, or 9 percent 
greater than in 1946. These estimates 


Interstate Oil Compact Commission’s U. S. Petroleum Situation Report 
(THOUSANDS BARRELS DAILY) 
























































1947 
Esti- Forecast 1948 
Actual | mate |- : Ist 
ist 2nd | 3rd 4th uarter 
1946 ©=| Quarter Quarter) Quarter) Quarter) Year elim. 
Demand: : = ee Se 
Gasoline... ede Cuidcanien’ 2138 2005 2375 2450 2265 2274 2080 
Kerosine. . eS Rceig aM 2 268 393 245 215 360 303 410 
Distillate Fue! Oil. . : be 746 1130 705 | 630 1015 870 1250 
Residual Fuel Oil... afis«categud 1333 1557 1375 1285 1480 1425 1550 
ete ih Ae den E69 g's hwie'nee e's @ 836 832 955 1025 920 933 875 
Total Demandf. Ae OEE EP 5321 5917 5655 5605 6040 5805 6165 
Domestic Demand... ain 4907 5496 5165 5155 5640 5365 5765 
errr . on - 414 421 490 450 400 440 400 
Supply: = ok . 
cr S. Oil Production*. To eee 4796 5050 5160 5160 5042 5160 
Natural Gasoline............. bey 321 352 350 355 365 356 370 
PERO fink ob ipa e cate reds cheeccsas 370 482 430 425 410 437 440 
Total Supoly.........0sessess 5440 | 5630 5830 | 5940 | 5935 5835 | 5970 
Stock Changes: ’ a - 
4 Major Products................. +99 —355 +77 +412 —79 +14 —244 
Refinable Crude Oil................ +16 +50 +66 | —65 | —15 +8 | +60 
i esha Weg edits tdnes eee +d +18 +32 —12 —l1 +8 —l1 
I eS ie a Ae oo git +119 —287 +175 +335 —105 +30 —195 
Closing Stocks (Million Barrels): ‘ , 
@ Wieser PIOGRCtS. .. cece cc esccees 222 190 197 235 227 227 205 
Refinable Crude Oil................. 225 229 235 229 228 228 233 
LC ould cA s ie'n cient ed ee c's d 60 62 65 64 63 63 62 
NE SE ee aie lien bv nek o04 507 481 497 528 518 518 500 
Crude Runs to Stilis................ 4760 4800 4925 5200 5165 5023 5130 








* Forecast shows amount required to meet demand and maintain stocks. 
+ If transportation or other causes prevent delivery of the needed petroleum products, the actual con- 


sumption may be reduced accordingly. 
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take into account the latest U. S. military 
requirements and exports of 440,000 bar- 
rels daily, which equal anticipated im- 
ports. The increase in demand exceeds 
the production of the state of Louisiana, 
for example, which is the third largest 
oil producing state in the U. S. During 
the first quarter of 1948, when the peak 
winter requirements develop, the com- 
mittee estimates that demand will be 
6,165,000 barrels daily, on the basis of 
normal weather and a moderate reces- 
sion in business activity. This prelimi- 
nary estimate is subject to revision to 
take into account experience in the next 
few months, and the supply problem will 
be even more difficult if demand next 
winter exceeds present estimates. 

The winter period, including the 
months from October through March, 
now constitutes the peak consuming sea- 
sion for petroleum products. The rapid 
growth in demand for kerosine and dis- 
tillate fuel oils for heating in winter 
makes it necessary for the industry to 
take unusual measures to meet require- 
ments for these products. It will appar- 
ently be necessary for refineries to 
achieve larger yields of distillate fuel oils 
than ever before, and for stocks to in- 
crease rapidly during the next few 
months, in order to make available the 
necessary supplies. Even then, trans- 
porting supplies to the right points will 
be a major problem. 


Supply 

The industry’s capacity to produce and 
refine crude oil is adequate to meet the 
demands now anticipated for next win- 
ter. Committees of the National Petro- 
leum Council have estimated that in the 
United States the maximum efficient ca- 
pacity to produce crude oil is 5,271,000 
barrels daily and that refining capacity 
is 5,648,000 barrels daily, including the 
capacity of some shutdown plants. 

Immediately, therefore, the industry's 
problem does not arise from a shortage 
of supply or from inadequate refinery 
capacity, but from a lack of facilities to 
move oil from areas with additional 
available capacity, such as West Texas 
and the Rocky Mountains. If demand 
continues to increase at a rate of 5 to 10 
percent annually, however, the industry 
will be faced with the major problem.ol 
developing adequate supplies by meams 
of 1) additional drilling and imports, o 
2) the manufacture of liquid fuels from 
natural gas, coal, and oil shale. 

The most serious problem now exist- 
ing is that of moving supplies in sul 
cient quantities into District 2. Pipe 
lines are being operated at capacity ™ 
the area, and substantial movements DY 
tank cars at high cost are already being 
made. The present rate of deliveries still 
does not appear adequate. Extraordinary 
efforts to increase tank car and barge 
movements into the Midwest will be te 
quired promptly if demands are to 
met fully next winter. Such efforts ca” 
be especially helpful during the remai 
ing summer months, while the railr 
can handle additional cars, for winter 
conditions will reduce the quantities t 
can be delivered by tank cars, barg® 
and pipe lines. ber 

The industry has under way a num 
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FREE-FLEXING 





! ERE is a series of dependable \. 
. comeee and stainless steel expansion joints to 
” solve problems of expansion, vibration, and 
s- - misalignment in pipe lines... todo a real pro- 


il fessional job in your plant. 
CMH-engineered curvature of corrugations pro- 

vides maximum flexibility and resistance to 
ad metal fatigue. Control rings on CMH Controlled- 
he Flexing Joints are corrugation-mated to assure 
of perfect control under all operating conditions. 
Chicago Metal Hose pioneered in the manufac- 
-2- ture of stainless steel bellows and CMH Expan- 
x0) sion Joints design is an outgrowth of this wide 
it) experience and acknowledged leadership in the 
be science of FLEXONICS*. This experience is 
your assurance of the best guidance in the selec- 
ge tion and installation of your expansion joints. 
ty CMH Expansion Joints are available in sizes 
© from 4” to 24” inside diameters; in single and 
_ multiple corrugation es; Free-Flexing and CO 
nd Canshallied: Pattas wi or without pce or NTROLLED-FLEXING 
10 stainless steel inner liners; for pressures up to 
try 300 p.s.i. and temperatures to 900° F. 
’ Bulletin EJ-47 illustrates CMH Expansion 
or Joints and gives you the technical data necessa 
om to choose the right CMH Joints for your parti- 

cular needs. Write for your copy today. 





*the science of FLEXONICS . . .“the controlled bending’ 
of thin metals for use under varying conditions of temper- 
ature, pressure, vibration and corrosion’... is exemplified 
in the basic products of Chicago Metal Hose Corporation. 


“FLEXON” identifies CMH products, which have COPPER AND STAINLESS STEEL 


= cerved industry for more than 45 years. 
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of pipe line projects to move more oil 
into District 2, but little relief will be 
had from such construction until 1948. 
Such projects should be expedited to the 
maximum extent so that the transporta- 
tion situation will be improved as soon 
as possible, and certainly before the win- 
ter of 1948-49. 

Additional tanker transportation from 
the Gulf Coast to the East Coast will 
also be required next winter. It is under- 
stood that sufficient tankers can be made 
available for the anticipated movement, 
although this may require that some 
tankers now inactive be returned to 
service by next winter. 


Stocks 

Stocks of crude oil and the four major 
products in the United States were about 
10,000,000 barrels higher at the end of 
July than a year ago, but the change has 
not been uniform by areas. In the Pa- 
cific Coast area, stocks were 10,700,000 
barrels higher; in District 2 stocks were 
about 16,000,000 barrels lower; and in 
Districts 1, 3, and 4 stocks were about 
15,000,000 barrels higher. These com- 
parisons reflect the difficulty encoun- 
tered in moving adequate supplies into 
District 2 and indicate the serious situa- 
tion which exists in that area. 

The committee’s forecast indicates a 
small addition of 3,000,000 barrels to pe- 
troleum stocks during the nine months 
ending next March. Such a change can 
only be accomplished. by large additions 
in the third quarter, since stocks will be 
reduced during the following six months 
by heavy winter demands. The stock 
level shown at the end of next winter 
is about 4 percent higher than on March 
31, 1947, but that is about the minimum 
that could be considered adequate in 
view of the increasing demand and the 
tight situation existing in stocks of kero- 
sine and distillate at the end of the first 
quarter of this year. 


Conclusion 

The following conclusions summarize 
the principal points of this report: 

1) Crude oil production and refinery 
runs averaging 5,160,000 barrels daily or 
more, will apparently be required to 
meet demands through March, 1948. 

2) Increased movements by tank cars 
and barges into District 2 are essential 
if demands for heating oils are to be met 
in that area. 

3) Expansion of the industry’s pipe 
line and refining facilities would ease the 
present situation by providing a desir- 
able margin of safety. 

4) The upward trends in demand re- 
quires a continuation of active explora- 
tion and development. 

5) To prepare for winter demands, it 
is necessary for stocks to be built up 
substantially prior to the beginning of 
the heating season. 

Committee members include Oliver S. 
Ambrose, Albert J. McIntosh, John W. 
Boatwright, Joseph H. Salmon, James 
V. Brown, J.. Melville Sands, Austin 
Cadle, Henry J. Struth, J. A. Cogan, 
Sidney A. Swensrud (absent), E. Madi- 
son, Fred Van Covern, Clarel B. Mapes, 
and Dr. Gonzalez. Councillors are S. P. 
Coleman, E. DeGolyer, J. E. Pogue, and 
Alexander Sachs. 
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SILAS B. RAGSDALE 


Tes of the most recent acquisitions to 
the expanding editorial staff of PETROLEUM 
REFINER are shown above. 

At left is Silas B. Ragsdale, who be- 
came managing -editor following the 
death last May of J. Kent Ridley, veteran 
Gulf Publishing Company editorial man. 
Ragsdale, before coming to Houston 
about four years ago, had been manag- 
ing editor for a score of years of the two 
daily newspapers at Galveston. Up until 
his switch to the REFINER, he had been 
managing editor of World Oil (formerly 
The Oil Weekly). Ragsdale had previous 
service with Gulf Publishing Company, 
having been managing editor of The Oi 
Weekly in 1920, later transferring to the 
Tulsa office for several months before re- 
turning to the News at Galveston. He got 
his B.A. degree from the University of 
Texas in 1918. Ragsdale is married, has a 






GORDON W. ALEXANDER 


son who is a senior at the University of 
Texas and a daughter a senior in 
High School, Houston. ‘ 
Gordon W. Alexander, right, joined th 
REFINER staff as associate editor on August 
1, 1947. Formerly a chemist in the Taylor 
Refining Company refinery at Corpus 
Chaisti, Texas, Alexander has a wide 
acquaintance and a wealth of experience 
which will be assets as he contacts the per- 
sonnel of the industry during coming 
months. He will make personal calls at 
refining plants throughout the nation and 
will pass on to readers through the REFinz 
the results of these visits. Alexander at- 
tended St. Mary’s University at San A» 
tonio, and worked in the traffic department 
of Associated Press for two years before 
going to Corpus Christi. He had been with 
Taylor for nearly 11 years. Alexander is 
married and has an 8-year-old son. 











Petrol Terminal Buys 
Refinery at Texas City 


Petrol Terminal Corporation of 
Philadelphia was the successful bidder 
for the Texas City refinery built by the 
government and operated during the war 
by American Liberty Oil Company, 
WAA announced early this month. Pe- 
trol’s bid was $3.25-million with the next 
high bid entered by Sid Richardson, 
Texas operator. 


Gulf Fellowship 


A fellowship in chemical engineering 
at the University of Oklahoma has been 
established by Gulf Oil Corporation and 
appointment will be made for the period 
commencing September 1, 1947. The sti- 
pends amounts to $1000 per academic 
year, applicants must have a bachelor’s 
degree in chemical engineering and be 
candidates for the master’s degree in 
that branch. Address Dr. R. L. Hunt- 


ington, chairman School of Chemical 





Engineering, University of Oklahoma, 
Norman. 


Fire at Whiting 


A loss of 24,000 barrels daily capacity 
for processing crude oil was lost late ™ 
August when the Standard Oil Company 
(Indiana) Whiting, Ind., plant was dam 
aged by fire. Three weeks previously it 
also had damaged another 24,000 barrels 
daily capacity which will not be back ™ 
operation until October 1. Damage by 
the second fire cannot be repaired 10 
“many weeks,” it was said. 


Spencer Named President 
Of Sinclair Refining 


H. F. Sinclair, president 
Oil Corporation and Sinclair 
ing Company on September 3 ann 
he had resigned the presidency 0 
refining company and will be succee 
by P. C, Spencer. 

This company, the most importat 
subsidiary of Sinclair Oil Corporatio® 


of Sinclait 
Oil Reht- 
ounce 
f the 
ded 
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P. C. SPENCER 


includes the crude oil and products pipe 
line transportation, refining and market- 
ing operations of the parent firm. Sin- 
clair will continue as president of the 
parent company. 

Spencer’s presidency, it was said, is 
“only the first” of official changes being 
made for the purpose of placing younger 
men in the organization. 

Spencer has been active in the oil and 
gas industry since 1922 and general coun- 
sel of the corporation since 1946. 


Volwiler to Get Scroll 


The Honor Scroll of the American 
Institute of Chemists will be presented 
to Dr. Ernest H. Volwiler, executive 
vice president, Abbott Laboratories, on 
October 10 in Chicago. The scroll is 


Volume on Hydrocarbons 
Under Pressure Is Issued 


Now available to engineers in the field 
of petroleum and natural gas, who are 
interested in data on the physical prop- 
erties of the petroleum hydrocarbons, 
and who often find it necessary to en- 
large the theories and add to the physi- 
cal data provided by the early experi- 
ments, is a new book, “Bibliography for 
Physical Behavior of Hydrocarbons Un- 
der Pressure and Related Phenomena,” 
by Dr. Donald L. Katz, Professor of 
Chemical Engineering, and Michael J. 
Rzasa, graduate student, University of 
Michigan, Ann Arbor. The bibliography 
conveys some of the early history of our 
scientific knowedge of oil and gas mix- 
tures beginning in 1860. A few articles 
prior to 1860 have been included for 
their historical interest. These data on 
early experiments on the behavior of 
hydrocarbons form the background for 
present day engineering calculations. 

For the period from 1860 to 1910, a 
series of journals were selected for -an 
almost page-by-page survey to discover 
data on the physical properties of the 
petroleum hydrocarbons and associated 
pressure phenomena. A short abstract 
has been prepared of these articles to in- 
dicate the type and extent of the data. 
Title of articles only are given after 1910. 
Some of the journals covered to 1910 
were carried to the present time while 
others were not abstracted after that 
date. Several journals were surveyed that 
started after 1910 and contained articles 
on physical properties, critical phenom- 
ena, and phase behavior of current in- 
terest. 

The bibliography is prepared in two 
parts. Part I contains a list of 1951 
references and abstracts, and in Part II 
the references in Part I are assembled 
by subjects to facilitate a literature 
search in any given field. 

Publisher of the book is J. W. Ed- 


wards, Inc., Ann Arbor. 





being awarded to Dr. Volwiler for his 
contributions to the field of medicinal 
chemistry, for his outstanding work in 
the organization of research programs, 
and for his active part in furthering the 
work of scientific societies. 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others #rom American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 


(All figures in thousands of barrels—add 000) 
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Gasoline Gasoil and Distillate Residual Fuel 
: , . sriteitinngretndanealirangadinenepemniimerise ‘— Ssencientniaanteate 
Trends in Production| Runs to Stocks | Production} Stocks | Preduction| Stocks | Production! Stocks 
Week Ended Daily Stills Daily) Week End Weekly | Week End| Weekly | WeekEnd| Weekly | Week End 
1946: 
January 26 | 4,626 4,553 | 220,544 | 13,622 101,737 5,720 29,498 8,411 39,722 
March 2 4,726 4,779 229,430 13,871 | 104,462 5,888 25,148 8,634 38,441 
March 30 | 4,425 4,684 | 224.904} 13,896 | 104,715 5,337 | 28,240 8,738 | 37,746 
April 27 | 4,672 4,685 224,443 | 14,228 | 99,631 5,568 30,466 9,204 39,404 
ay 25 | 4,759 4,857 222,214 | 14,322 | 95,769 5,463 32,973 8,908 43,368 
June 29 | 4,957 | 4,854 223,883 14,500 92,333 5,325 37,762 8,828 46,447 
July 27 | 4,926 4,896 223,756 14,535 88,626 5,817 44,316 8,217 49,517 
August 31 4,833 | 4,901 225,672 15,405 86,813 5,374 53,858 8,357 53,037 
September 28 4,778 | 4,829 221,903 14,538 85,854 5,450 57,903 8,158 56,914 
October 26 4,730 | 4,758 221,184 14,863 84,623 5,710 65,499 7,728 60,872 
November 30. .| 4,795 | 4,707 225,119 15,145 88,371 5,228 66,062 7,672 58,647 
on mber 28. 4,713 | 4,968 226,111 15,604 93,126 5,931 58,941 8,181 53,427 
January 25 | 4,672 4,820 221,655 14,624 99,801 5,630 50,357 8,224 48,558 
February 22. . | 4,786 4,860 224,580 14,668 103,904 5,929 40,739 8,532 44,919 
March 29 | 4,865 | 4,843 225,720 14,396 107,576 5,969 32,737 8,668 43,364 
April 26 4,930 4,725 234,051 14,213 103,860 5,435 32,286 8,186 42,668 
ay 31.. | 5,024 5,000 239,370 14,709 95,876 5,732 36,032 8,910 224 
June 28 5,109 5,093 236,221 16,070 ,806 5,606 41,721 8,298 48,490 
July 26 5,084 5,162 231,357 16,142 85,812 5,708 47,097 8,738 52,497 
August 30 | 5,157 5,209 228,281 16,753 84,105 5,919 . 8,962 55,242 
174 


MATTHEW VAN WINKLE 


| Pena VAN WINKLE, who 
recently was appointed associate pro- 
fessor of chemical engineering at the 
University of Texas, comes to Austin 
from the University of Michigan where 
he had been assistant professor of chem- 
ical engineering. During the war he di- 
rected a U. S. Army ordnance project in 
the Engineering Experiment Station. 

VanWinkle was graduated from Pur- 
due University in 1933 and joined the 
technical staff of Cities Service Oil Com- 
pany at Okmulgee, Okla., where he re- 
mained until 1939. The following years 
he acted as a consultant to various petro- 
leum companies and was with Standard 
Oil Company (Indiana) until 1941 when 
he became assistant professor of chem- 
ical engineering at Pennsylvania State 
College as supervisor of extension work 
in petroleum and natural gas. In 1943 
he joined the chemical engineering fac- 
ulty at the University of Michigan where 
he was awarded the degree of Master ol 
Science in 1945. 

He is the author of the book “Aviation 
Gasoline Manufacture.” 


Technological Index 
Is Announced by OTS 


The third volume of comprehensive 
index to reports on wartime technolog'- 
cal developments in the U. S., in Ger- 
many and other foreign countries, 1 
cluding a number relating to oil, has 
been issued by the Office of Technical 
Services, Department of Commerce. The 
Index is for use with the OTS weekly 
Bibliography of Scientific and Industrial 
Reports on file at many public libraries. 


“‘Lessons in Arc Welding’”’ 
Now in Its Third Edition 


The third edition of “Lessons in Arc 
Welding,” ‘published by The Lincoln 
Electric Company, Cleveland, Ohio, has 
been completely revised and is designe 
to assist new and experienced welders 
as well as persons interested in te 
subject, with instructions in all phases 
of arc welding. It includes 58 lessons 
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Overall Gests” 
* Next to No Maintenance 
* Next to No “Wear Out”’ 


Ten years and more of Buell van Ton- To every engineer and businessman 
geren Cyclone performance in dust currently devoting time and thought 
control and recovery, in a wide spread to a particular problem of dust control 
of American industries, lays indisputable or recovery, we offer the Buell fund of 
evidence on the line. practical information. A most useful 


The principle of the cyclone is essen- engineering perspective will be opened 


up by a study of our new book *“Engi- 


tially simple. But it remained for 


the van Tongeren patent to add real neered Efficiency in Dust Recovery”. ‘ 


A copy is yours for the asking. Write: 
Buell Engineering Co., 6 Cedar St., 
Suite 5000, New York 5, N. Y. 


operating efficiencies in handling dust 


particles of micron-size fineness. 


Here for all to see is the unique Buell 
cyclone ...with practical operating 


efficiencies a matter of Industry record. ° 





mnategeres Efficiency in DUST RECOVERY 
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One of two MURRAY multistage steam turbines, designed to 

deliver 685 horsepower on steam at 110 pounds and exhausting 

to 26% inches Hg vacuum, furnished to drive high speed 
: centrifugal com- 


pressors for re- 


frigeration in one 





of the most prom- 
inent Southern 


Mi UL T I S TAGE Ut 4 the 
unit has recently 
STEAM TURBINES °*" :*'2>=* 
Equipment _ in- 
cludes variable 
* * * * speed oil relay 
governor, trip and 
throttle valve, strainer surrounding the double seated balanced 

governor valve, and force feed lubrication. 
The complete MURRAY line of steam turbines includes all 
variations of mechanical drives, and turbine generator sets up 

to and including 3000 KW rating. 


Sales Representatives for Murray products are located in all | 


principal cities. 


N WORKS COMPANY 

















BURLINGTON, IOWA 





Builders of Steam Power Equipment for Three Quorters of a Century 
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and has 228 photographs, illustrations 
and drawings to supplement the text. 

Published with the objective of aiding 
those interested in welding to use the 
process successfully and economically 
the book explains the fundamentals 0 
this method of joining metals by the 
fusion principle and incorporates such 
new informations as treatment of weld. 
ing with alternating current, including 
machines and electrodes. New procedures 
covering large electrodes with recom- 
mendations on their uses, new type 
electrodes and their use, a number of 
lessons on pipe welding, and data on the 
qualification of welding operators are in- 
cluded. A feature of interest is a dis- 
cussion of distortion with recommenda- 
tions regarding its prevention and con- 
trol, and a description of the principles 
of hard-facing. 


Revised Pipe Fittings 
Recommendations Prepared 


The proposed revision of “Simplified 
Practice Recommendation R185-42, Pipe 
Fittings,” has been approved for promul- 
gation, according to an announcement 
by the Division of Simplified Practice 
of the National Bureau of Standards. 
The revised recommendation will be 
identified as R185-47, Pipe Fittings, and 
will be effective from September 1, 1947. 

The original recommendation became 
effective January 1, 1942, and _ subse- 
quently served as the basis for WPB’s 
mandatory orders. Following revocation 
of the last of these orders, the industry, 
in cooperation with the Division of Sim- 
plified Practice, drafted a revision, the 
purpose of which is to retain on a vol- 
‘mtary basis a standard of practice for 
these products. 

The revision applies to gray cast iron, 
malleable iron and brass or bronze fit- 
tings. Fittings to which the recommen- 
dation does not apply are listed. As 
finally adjusted, the proposed revision 
includes a comprehensive group of fit- 
tings required for sprinkler systems, in 
addition to the regular lines for other 
purposes. The section dealing with brass 
or-bronze fittings has been adjusted to 
provide for sectional, as well as get- 
eral, needs. 

Although it has been found necessary 
to increase the number of fittings which 
formerly comprised the simplified list, 
the items retained will still represent 
a substantial reduction from the numbet 
formerly listed. 

Printed copies of the revised recom- 
mendation will be available on or about 
September 1. Pending printing, mimeo- 
graphed copies may be obtained from 
the Division of Simplified Practice, Na- 
tional Bureau of Standards, Washing- 
ton 25, D. C. 


Hydrocarbon Research 
Results to Go Into Book 


American » Petroleum Institute Re 
search Project 44, which was set up t 
determine the physical and thermo 
dynamic properties of all hydrocarbons, 
is now publishing in book form_ the 
results of five years’ research. “7 
publication will be unique in that it bir 
contain the collected data of industria, 
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he Binstes cracked stocks up to a satisfactory level of stability 
of is just like adding extra fuel oil capacity. 

~ And that is just what Du Pont Fuel Oil Stabilizer No. 1 does 
. in many fuels. Added to fuel oils immediately after distillation 
pa CONSULT DU PONT: Du Pont tech- it improves storage stability to the extent that less stable 
in nical men with many years of prac- stocks can be used satisfactorily. Maximum production can 
jer ° . 

ss tical experience in the laboratory be obtained at time of maximum demand by inclusion of 
i. ond in the field will work with you thermal stocks in finished blends. Inventories can be built up 
z in selecting or developing the right during ordinary slack seasons. 

additives to meet your specific needs. Write now for sample for laboratory evaluation. Actual 






storage tests, rather than accelerated tests, will provide the 
most reliable evidence of its effectiveness. E. |. du Pont de 
Nemours & Co. (Inc.), Petroleum Chemicals Division, Wil- 
mington 98, Delaware. 





m- 
ut 






REG. y. s. Pat. OFF. 









BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


September, 1947—A Gulf Publishing Company Publication 177 











| THE Monn pe 





DR. FREDERICK D. ROSSINI 


academic, and government laboratories. 

The information, resulting from these 
studies, will make possible more accu- 
rate and, therefore, less costly design of 
refinery equipment. This information on 
the physical properties of hydrocarbons 
will form a reliable basis for determining 
optimum temperatures and conditions 
for production of desired hydrocarbons 
in commercial processes and will make 
possible the more accurate design of 
equipment for the large scale production 
of hydrocarbons, which are now only 
test tube curiosities. 

The fundamental purpose of the pro- 
gram is to identify the hydrocarbons 
and to establish an atcurate, complete, 
and consistent set of values for each of 
them. 

Direction of the work was under Dr. 
Frederick D. Rossini, chief of the Sec- 
tion of Thermochemistry and Hydro- 
carbohs at the National Bureau of Stand- 
ards, with Kenneth S. Pitzer, University 
of California, as associate director. 

The bound volume will contain about 
500 pages and will be issued as National 
Bureau of Standards Circular 461 en- 
titled “Selected Values of Properties of 
Hydrocarbons.” 


Merriam to Teach 


Dr. E. S. Merriam of Marietta, Ohio, 
consultant for the natural gas industry, 
has joined the faculty of the Marietta 
College School of Petroleum on a part- 
time basis. He will teach courses in en- 
gineering materials, and gas production, 
distribution and utilization. 

Dr. Merriam is a pioneer engineer in 
the field of gas by-products, holding 15 
patents. He was among the first men to 
devise and publish methods for deter- 
mining the amount of gasoline in natural 
gas. 
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Large Attendance at Texas A.& M. 


Second Annual Instrumentation Course 


C. C. PRYOR, Associate Editor 


The Second Annual Short Course on 
“Instrumentation for the Process Indus- 
tries” held at A. & M. College of Texas, 
August 27-9, was attended by more than 
250 technicians from refineries, chem.cal 
plants, gasoline and cycling plants, and 
instrument manufacturing companies. 
Attendance at last year’s meeting to- 
taled 220. 

The sessions throughout the three 
days were devoted to presentation of 
papers on the basic considerations in- 
volved in instrumentation system design 
and discussions of actual examples of 
plant systems employing these systems. 
Several papers were presented on the 
economic and organizational features of 
plant instrumentation and instrument de- 
partments. Some of the newer instru- 
ments and their uses in various fields 
also were discussed. One of the features 
of the course was the exhibits of instru- 
ment and equipment manufacturers. 

Presentation of the first paper, “Eco- 
nomics of Instrumentation in the Proc- 
ess Industries” was made by Dr. C. M. 
Blair, Carbide and Carbon Chemicals 
Corporation of Texas City, following an 
address of welcome by Dean H. W. Bar- 
low of the school of engineering. “Func- 
tions and Responsibilities of a Plant 
Instrument Department” (full text on 
page 98 of this issue) was presented by 
J. G. Kerley, Shell Oil Company, Inc., 
New York. 

F, H. Trapnell, E. I. du Pont de Ne- 
mours and Company, Wilmington, Dela- 
ware, discussed “Flexibility in Unified 
Process Control Systems.” He empha- 
sized the importance of functional flex- 
ibility—providing the means of making 
allowances for contingencies which ne- 
cessitate or make desirable the changing 
of either measurement control points, or 
both, after start of operation—in obtain- 
ing maximum flexibility, economy, and 
safety of operation. “Instrumentation as 
Applied to Speed Control” was given by 














Compressed Air Handbook 
Is Published by Institute 


First edition of “Compressed Air 
Handbook,” (400 pages, $3) has been 
issued by Compressed Air and Gas In- 
stitute, New York, and is a reference 
text on applications, installation, opera- 
tion and maintenance of compressing 
equipment and air-powered tools. In 
addition to data not heretofore published 
in a single volume, the handbook con- 
tains the standard reference material 
formerly published as “Trade Stand- 
ards.” Included are definitions, test 
standards and numerous basic tables 
and formulae. 

Object in editing was to provide a 
comprehensive volume of reference data 
which would meet technical needs and 
serve the layman with. information on 
the utility of compressed air power. 

The book represents the collective 
knowledge and experience of 19 mem- 
ber companies of the Compressed Air 
and Gas Institute, and: was compiled 
over a two-year period as a joint activity 
of the Institute’s educational and tech- 
nical committees. 


J. G. Wilson, Shell Development Com- 
pany, San Francisco, California. This 
paper covered the instrumentation for 
control of equipment such as compres- 
sors and pumps. 

H. U. Fisher, Monsanto Chemical 
Company Dayton, Ohio, discussed “In- 
strument Work in an Atomic Energy 
Laboratory.” Among the interesting fea. 
tures of the new instruments described 
were the sizes, tolerances, and accu- 
racies. “Instrumenting a Continuous 
Chemical Process” was given by H. C. 
Frost, Corn Products Refining Com- 
pany, Argo, Illinois. 

Porter Hart, Dow Chemical Com- 
pany, Freeport, described some of the 
instrumentations system in use at the 
Freeport plant in his paper, “Sea Water 
Bromine Process Chemical Control Sys- 
tems.” Hart discussed pH and oxidation 
potential control, acid mixing, salinity 
recording, sulphur burner controls, bro- 
mine steaming out tower controls, gas 
analysis, and temperature controls. 

R. H. Koehler, Pan American Refin- 
ing Corporation, Texas City, presented 
a paper on “Instrumentation of a Hydro- 
forming Unit.” The paper described au- 
tomatic timed sequence operation of 
electric motor operated valves, interlock- 
ing controls, push-button operation of 
equipment, and master and dormant tim- 
ers, used in the hydroforming unit in 
the Texas City plant. Koehler attributed 
much of the successful operation of the 
unit to the reliability of the electrical 
and mechanical equipment. 

“Instrumentation of Cycling Plants” 
by A. J. L. Hutchinson, Fish Engineer- 
ing Corporation, Houston, was presented 
by Tom Tabbert. (See page 15.) Nel- 
son Gildersleeve, General Electric Com- 
pany, Schenectady, New York, described 
a number of new instruments in “In- 
strumenting Physical Methods of Chem- 
ical Analysis.” Gildersleeve pointed out 
that instrumentation ip the field of chem- 
ical analysis equipment opened new 
horizons for research by instrument 
manufacturers and technicians. Broader 
usage of such instruments as the mass 
spectrometer and others will bring these 
instruments directly into the field of the 
instrument technician or engineer in the 
not too distant future. 

The afternoon of the last day of the 
sessions was devoted to a question af 
answer period with a panel consisting 
of the speakers on the program. Ques 
tions were submitted in writing, throug! 
use of a collection box during the ses 
sions, and presented to the panel by W. 
H. Fortney, presiding chairman. 

The course was conducted by the 
Department of Chemical Engineering 
under the chairmanship of Dr. P. ¢ 
Murdoch, Professor of Chemical Engt 
neering. Presiding chairman of the_se* 
sions were J. A. Parker, Shell Oil Com 
pany, Inc., Houston; F. Tears, 
Process Engineers, Inc:, Dallas.; M. K. 
Anderson, Carbide and Carbon Chemr 
cals Corporation, Texas City; 
Hansen, Leeds and Northrup Compaty, 
Houston; R. L. Mallory, Brown Instr 
ment Company, Houston, and W. H. 
Fortney, Humble Oil and Refining Com 
pany, Baytown. 


Petroleum: Refiner—V ol. 26, No. ? 


) 
A 


Pre 
of Sex 
Intern 
Mears 
D. B. 
Standa 

Bec: 
dicate 
fins m 
knock 
in Jul: 
paring 
might 
fuel. T 
lowed 
scribe 
purifice 
anes, tl 
nonane 
five oc 
and sey 
alkyl |} 





-Q 
=> 
o 


2-Isoir 
2,1,3-T 


uraz: 





S eptemb 





SCIENCE AND TECHNOLOGY 


ABSTRACTS 


prepared in cooperation with 


PETROLEUM REFINER 
by 
THE LESLIE LABORATORIES 


Traver Road, Ann Arbor, Michigan 
under supervision of 


BR. E. H. LESLIE and DR. H. B. COATS 





Fundamental Physical 
and Chemical Data 





Preparation and Physical Properties 
of Several Aliphatic Hydrocarbons and 
Intermediates. F. L. Howarp, T. W. 
Mears, A. Fooxson, P. PoMERANTZ AND 
D. B. Brooxs, J. Research, Nat'l. Bur. 
Standards 38 (1947) 365-95. 

Because preliminary investigations in- 
dicated that some of the higher paraf- 
fns might be superior to isooctane in 
knock ratings, a project was started 
in July, 1937, for the purpose of pre- 
paring the paraffin hydrocarbons that 
might ‘be of interest in combat aviation 
fuel. This project has been actively fol- 
lowed since that time. The authors de- 
scribe the methods of preparation and 
purification of three pentanes, four hex- 
anes, three heptanes, four octanes, eight 
nonanes, seven decanes, four hexenes, 
five octenes, six nonanes, six decenes, 
and several alcohols, ketones, esters and 
alkyl halides. Physical properties are 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry. 

Hexamethylene chloride 
Octamethylene chloride 
Nonamethylene chloride 
Decamethylene chloride 
Dodecamethylene chloride 

Triethy] aluminum 

Trimethyl aluminum 
Thioindoxyl-2-carboxylic acid 
Dialkyl or diaryl peroxides 

Alkene sulfonic acids of 16-18 car- 








ons 
Alkene keto sulfonic acids of 16-18 
carbons 
2-Methyl-3-methoxy-1,4- 
naphthaquinone 
Dehydromucic acid 
3-Phenylcyclopentene 
enzochrysene 
enzoperylene 
enzofluorene 
inyl dimethylamine 
3-Phenylcyclohexene 
-Isoimidazole 
1,3-Triazole 
urazan., 
Le 
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cost by the Laboratories. 





The abstracts here presented are selected from the current 
literature of science and technology to afford reference to 
fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade 


Photostat copies of original articles will be supplied at cost 
by The Leslie Laboratories. Complete or limited bibliographies 
covering special topics by title, by abstracts, or in complete 
manuscript, will also be prepared and furnished at reasonable 








tabulated including freezing point, boil- 
ing point, the variation of boiling point 
with pressure, refractive index and den- 
sity, and the variations of these proper- 
ties with temperature. 

The Polymerization of Olefinic Sub- 
stances by Friedel-Crafts Catalysts. J. P. 
W. Houtman, Jour. Soc. Chem. Ind., 66 
(1947) pp. 102-3. 

It has been found in several reactions 
that Friedel-Crafts catalysts are effec- 
tive only when traces of water are 
present. The author found that this does 
not apply to the polymerization reac- 
tion of iso-butene with BF; and AICI, 


under conditions in which high-mole- 
cular weight products are formed. On 
the other hand, some indications were 
found that the reaction proceeds more 
slowly when working under dry condi- 
tions. The phenomena observed are ex- 
plained in the most satisfactory way by 
accepting a polarizing effect of the posi- 
tive metal atom on the olefin. Some 
possible explanations are given for the 
phenomena found by Polanyi and co- 
workers that indicate “that presence of 
moisture can be important in certain 
cases. A bibliography of 6 references is 
included. 





Chemical Compositions and Reactions 





The Application of a New Notation to 
Petroleum Hydrocarbons. C. MALco_m 
Dyson, Jour. Inst. of Petroleum 33 (1947) 
pp. 356-62. 

The need for a new method of desig- 
nating organic compounds has been felt 
for some time. In a recent monograph 
written by the author the reasons for 
adopting a cipher system as the basis 
for a new notation are given in detail. 
In the present communication the par- 
ticular impact of the new system on the 
nomenclature of petroleum hydrocarbons 
is given. The notation describes the struc- 
ture in linear form and is referred to 
as a “cipher.” The cipher is divided. into 
sections by stops: each section is re- 
ferred to as an operation. Where a letter 
is followed by a figures as in “C7” the 
figures is termed a modulant; where the 
figures precedes the letter it is termed a 
locant, for its function is to give the posi- 
tion of what follows it. To make the 
cipher for a saturated acyclic hydrocar- 
bon, the longest chain is first located. 
This is always, without exception, the 
starting point of the cipher. Thus, in 
the case of a straight chain hydrocar- 
bon of 3, 7,.or 16 atoms the cipher 
would be C3, C7, or C16. For branch 
hydrocarbons, the cipher states the 
branches in order of decreasing magni- 
tude. The author proceeds to apply the 
method to straight chain and to aromatic 
and other polycyclic hydrocarbons. A 
further advantage of the notation is that 
it is easily applicable to punch-card 
manipulation. This means that the com- 
plete details of the structures can be ex- 
pressed in the form of holes in cards 
that can later be manipulated by sort- 
ing and automatic printing machinery. 


Petroleum as a Base Material for 
Chemical Industry. J. C. G. Boor, Trans. 


Company Publication 


Institution of Chem. Engrs. 21° (1943) 
pp. 41-7. 

Petroleum and natural gas are dis- 
cussed as sources of raw materials for 
the chemical industry. The products de- 
rived through dehydrogenation, oxidation 
by steam, oxidation by air, halogena- 
tion, and nitration are briefly considered. 
The place of the olefins, such as ethylene, 
propylene, normal butylenes, isobutylene, 
amylenes and higher olefins as chemical 
raw materials, is reviewed. 


High Molecular Weight Hydrocar- 
bons. II. Five New Hydrocarbons De- 
rived from Sebacic Acid. Mimton D. 
Sorrer, NaTtatire S. Strauss, MARJORIE 
D. Tra. AND KENNETH W. SHERK, Jour. 
Am. Chem. Soc., 69 (1947) pp. 1684-8. 

Five new high molecular weight hydro- 
carbons, 1,14-diphenyltetradecane, 1- 
phenyl-12-n-propylpentadecane, 4-phen- 
yl-13-n-propylhexadecane, and the cyclo- 
hexyl analogs of the latter two were 
prepared in a high state of purity, Di- 
methyl sebacate was the starting material 
for all the syntheses. Details of the 
preparations are given. 


Selective Demethylation of Paraffin 
Hydrocarbons, VLApIMiIR HAENSEL AND 
V. N. Ipatierr, Ind. & Eng. Chem. 39 
(1947) pp. 853-7. 

Branched-chain paraffin hydrocarbons 
react with hydrogen in the presence of 
a nickel or cobalt catalyst to form paraf- 
fins containing one less carbon atom and 
methane. The reaction involves the re- 
moval of specific methyl groups since 
those attached to secondary carbon 
atoms are removed much more readily 
than those bound to tertiary carbon 
atoms, while methyl groups attached 
to the quaternary carbon atoms are the 
most stable. The reaction occurs within 
narrow ranges of experimental condi- 
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tions. Data are given on the conversion 
of mixtures of 2,2,3-trimethylpentane 
and 2,3,4-trimethylpentane ‘to triptane, 
2,3-dimethylpentane, and 2,3-dimethylbu- 
tane. Results are also given on the 
demethylation of neohexane to neopen- 
tane. The effect of operating variables 
such as pressure, temperature, and space 
velocity is discussed. A diagram is given 
showing the apparatus used in the work 
and the procedure is described in rela- 
tionship to this apparatus. Data are pre- 
sented in considerable detail in tabular 
and graphical form and a bibliography 
of three references is included. 


The Aluminum Chloride-Catalyzed 
Addition of t-Butyl Chloride to Propy- 
lene. Verte A. MILLER, Jour. Am. Chem. 
Soc. 69 (1947) pp. 1764-68. 

The paper presents a study of the 
structures of C,; molecules obtained from 
the addition of t-butyl chloride to pro- 
pylene in the presence of aluminum 
chloride. The condensation of t-butyl 
chloride with propylene at —30° in the 
presence of 2 g. of aluminum chloride 
per mole alkyl halide produces a 70 per- 
cent yield of. heptyl chlorides. Under 
these conditions about 45 percent of the 
heptyl chloride fraction is composed of 
the primary addition product, 2-chloro- 
6,4-dimethylpentane, and the remainder 
is the rearranged product, 3-chloro-2,3- 
dimethylpentane, which is mixed with 
a small amount of 2-chloro-2,3-dimethyl- 
pentane, The principal fraction of the 
higher boiling mixture obtained is com- 
posed chiefly of decyl chlorides which 
were not further identified. At higher re- 
action temperatures and with more cata- 
lyst present, the reaction is more com- 
plex. The data are presented in con- 
siderable detail in tabular form. 


Electronic Interpretation of the Reac- 
tion of Olefins with Organic Per-acids. 
DANIEL Swern, Jour. Am. Chem: Soc. 69 
(1947) pp. 1692-98. 

The author discusses the reaction of 
olefins with organic per-acids and tabu- 
lates the reaction rates for the reaction 
of aliphatic and alicyclic olefins with 
peracetic acid in acetic acid solution. The 
reaction rates of olefins containing aro- 
matic groups with peracetic acid in acetic 
acid solution and with perbenzoic acid 
in chloroform or carbon tetrachloride 
solution are given in tabular form. An 
electronic interpretation of the reaction 
of olefins with organic per-acids is pro- 
posed. This is based on the assumption 
that the peroxide oxygen is per-acids 
is electrophilic, and is readily released 
in the presence of a nucleophilic group, 
such as the double bond: When electron- 
releasing groups are attached to, or are 
in close proximity to, the double bond, 
the reaction rate is increased because of 
the increased electron density of the 
ethylenic system, which results in an in- 
crease in the nucleophilic properties of 
the double bond; when electron-attract- 
ing groups are present, the reaction rate 
is decreased because of a decrease in the 
nucleophilic properties of the double 
bond. 


The Aerial. Oxidation of Scottish 
Shale Wax. A. E. J. Perret anv W. S. 
Greaves, Jour. Soc. Chem. Ind. 66 (1947) 
pp. 126-30. 

It was found in the oxidation of Scot- 
tish shale wax with air that a satisfac- 
tory rate of oxidation was attained by 
oxidizing a mixture of 60 percent fresh 
wax with 40 percent of material from 
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previous runs, at a temperature of 110° 
C. Air for oxidation at the rate of 4 cu, 
ft./hour/100 g. of the mixture, was best 
introduced in a finely divided state by 
means’of a ceramic filter block, and 
either cobalt or manganese oleate at 1 
percent concentration proved to be a 
satisfactory catalyst, with a slight ad- 
vantage in favor of cobalt oleate. An 
aluminum apparatus was preferable to 
one made of glass, since the considerable 
induction period evident in glass was 
eliminated when aluminum was used. 
Adequate space was necessary in the re- 
action chamber because the mixture 
frothed. With the manganese catalyst in 
presence of unsaponified material, the 
yield of Cw-Cxs acids arose from 7 per- 
cent when the reaction was taken to an 
acid number of 36 to 27 percent at acid 
number 186. The acetyl number of the 
final acids also tended to rise when the 
oxidation was carried to a high acid 
number but the exact point was not 
determined at which oxidation should 
be stopped to give optimum results, 
having regard both to quantity and qual- 
ity of the acids formed. The wax could 
be almost completely oxidized, but no 
advantage was gained by doing this. 


Effects of Impurities on Copolymeri- 
zation of Isoprene and Styrene. Rosert 
L. Frank, CLark E. Apams, JAMmes R. 
BLEGEN, RupoLpH DEANIN AND Paut V. 
SmitH, /nd. & Eng. Chem. 39 (1947) 
pp. 887-93. 

The authors find that the presence of 
traces of impurities in commercial iso- 
prene obtained from petroleum has an 
important influence on the qualities of 
the isoprene for polymerization purposes. 
Of these impurities the paraffins, cyclo- 
paraffins, and simple acetylenes have 
little or no effect. Mono-olefins, for the 
most part, have a slight retarding in- 
fluence on polymerization rate in emul- 
sion polymerization. Certain olefins, 
however, having the structural unit 
C = CCH, have a substantially larger 
retarding effect than the others. This 
includes such compounds as 3-methyl-1- 
butene, isoprene dimer, and 1,3-penta- 
diene dimer. Other impurities that cause 
substantial retardation are 1,3-pentadi- 
ene, vinyl-acetylene, and carbon disul- 
fide. Extreme retardation is caused by 1,- 
4-pentadiene, cyclopentadiene and lower 
mercaptans. In general, the greater the 
retardation the lower the intrinsic vis- 
cosity of the polymers obtained. Of the 
impurities tested only vinylacetylene ap- 
peared to cause cross linking. The meth- 
od of action of these retarders is breifly 
discussed. 


Effects of Impurities on Copolymeri- 
zation of Butadiene and Styrene. Ropert 
L. Frank, JAmMes R. Biecen, G. Ester 
INSKEEP AND Paut V. SmitnH, Ind. & 
Ena. Chem. 39 (1947) pp. 893-5. 

Nineteen possible impurities in buta- 
diene and styrene were added in varying 
amounts to mixtures of butadiene and 
the effects on polymerization rates were 
determined. In amounts of 1 percent or 
less of the monomers used, the following 
appear to have no effect in emulsion 
polymerization: ethylbenzene, ortho- 
xylene, phenylacetylene, methylphenyl- 
carbinol, acetophenone, acetaldehyde, 
propylene, allene, isoprene, and ethylacet- 
ylene. The butenes and straight-chain 
pentenes show some retardation at a 
concentration of 1 percent. At higher 
percentages these compounds cause a 
marked decrease in conversion, Polynier 





conversions are lowered sharply by 1,. 
4-pentadiene and less markedly by 1- 
vinyl- 3-cyclohexene. Divinylbenzene and 
vinylacetylene (1 percent) have little or 
no effect on polymerization rates, but 
they do cause cross linking in the poly- 
mers. A bibliography of 5 references is 
included. 


Polymerization. VII. The Structure of 
the Alfin Catalyst. Avery A. Morton anp 
Muriet E. T. Hoipen, Jour. Am. Chem. 
Soc. 69 (1947) pp. 1675-81. 

The metallization of propylene by amol- 
sodium gives allylsodium as the sole 
product of monometallization. The allyl 
anion can be assumed to undergo an 
allylic shift. The metallization of 1- 
butene or 2-butene gives at least two 
monosodium products. These are the 
same irrespective of the butene used 
or of the presence of isopropoxide or 
of triethylamine. The result indicates 
that the butenyl anion undergoes an 
allylic shift. The metallization of 1-pen- 
tene gives only two mono products in 
the absence of isopropoxide or in the 
presence of n-propoxide or triethylamine. 
One of these products represents metal- 
lization at Cs; and the other at C:. 2-Pent- 
oxide is less effective than the iso- 
propoxide in causing an alylic shift to 
occur in the pentenyl anion. The dicar- 
boxylic acids isolated from the metalliza- 
tion of propylene and 1-butene indicate 
that the two metal atoms were located at 
the extreme ends of the alkyl chain. The 
results of the work are explained by the 
assumption of the doubly coordinated 
cyclic ring formula for the Alfin catalyst. 


Vapor-Phase Nitration of Sat: rated 
Hydrocarbons. H. B. Haas AnD H. 
SuHecuter, Ind. & Eng. Chem. 39 (1947) 
pp. 817-21. 

As a result of work done during the 


past 16 years it is now possible to . 


generalize the complex reaction of vapor- 
phase nitration of saturated hydrocar- 
bons. These generalizations are pre- 
sented in the form of 13 rules. If crack- 
ing temperatures are avoided during 
the nitration no carbon skeleton re- 
arrangement occurs. Simple paraffins or 
cyclo-paraffins yield products contain- 
ing not more than one nitro group per 
molecule. Any primary, secondary, of 
tertiary hydrogen atom in a_hydrocar- 
bon is capable of substitution by a nitro 
group. This group can replace any alkyl 
group in a paraffin, but simple nitro 
products are not formed by fission of an 
unsubstituted cycloalkane. Highly 
branched hydrocarbons undergo less 
change. during nitration than __less 
branched or normal ones. Nitrogen diox- 
ide and nitric acid yield identical prod- 
ucts, but the latter gives better yields 
and higher nitration rates. Oxidation ac- 
companies nitration. However, _ little 
nitric acid is reduced to nitrogen under 
optimum reaction conditions. Nitrati 
of methane has an activation energy % 
approximately 52 kg.cal. per mole; thus 
nitration rates are greatly accelerated by 
increased temperatures. The reactions 
that result in the substitution of al 

and cycloalkyligroups have a higher tem 
perature coefficient than those that su 

stitute hydrogen atoms. The temperature 
coefficients for hydrogen, substitution are 
in the order: primary, secondary, tet 
tiary. Total yiélds of nitro compounes 
vary little over a wide temperature range 
if exposure times and temperatures are 
correctly matched. There is, however, 3” 
optimum temperature for each hydro- 
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THE MASS SPECTROMETER IN GAS ANALYSIS 
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SPECIFIC GRAVITY 


The mass spectrometer, one of the newer analytical instruments, has shown itself to be a 
remarkably useful apparatus in the analysis of gases and complex mixtures of gases. Many 
industries, such as gas, petroleum, chemicals, and rubber, rely heavily on gas analysis, and any 


improvement in methods or apparatus is of 


far-reaching importance, Although established 


chemical methods have long yielded valuable information concerning compositions of gases, 
they have serious limitations. The mass spectrometer offers an entirely new and different instru- 
ment for this type of analysis. It can in one operation resolve a very complex mixture of gases 
in a few moments of instrument time, although subsequent computing may require hours or even 
days, depending upon the complexity of the mixture and the method of computation employed, 


the National Bureau of Standards reports. 


Frequency-distribution plots of data from cooperative analyses of a standard sample of 
natural gas by the mass spectrometer and established chemical methods reveal at a glance the 


actual state of gas analysis in this country at 


the present time. This typical plot, above, illus- 


trates the range of value of specific gravity—only one of several items in a complete analysis— 
obtained by two of the most important methods of gas analysis. Twenty laboratories possessing 
a total of 21 spectrometers participated in the spectrometric tests, and 30 laboratories in the 
chemical tests. The values in the upper section marked MS were calculated from analyses by 
the mass spectrometer and those in the lower section C, from the chemical analyses. Every circle 
represents the specific gravity calculated from one analysis of the standard sample. The 


abscissas are numerical results derived from 


the analyses and the ordinates indicate the 


frequency with which they occur. For example, reading the upper (MS) section, it is seen that 7 
analyses yielded the value 0.673, 6 gave 0.674, and so on. The known measured value was 


0.6820 + 0.00005. The entire study indicates 


a definite need for standardized apparatus and 


procedures in this branch of analytical chemistry. 


carbon at a given pressure. Elevated 
pressures increase the reaction rate and 
the difficulty of temperature control 
without greatly affecting yields. The 
catalysts preferentially accelerate the 
competing oxidation reactions. 


Effect of Pressure on Nitration of 
Methane. H. B. Hass, H. SHECHTER, 
L. G. ALEXANDER AND D. B. Hatcuer, 
Ind. & Eng. Chem. 39 (1947) pp. 919-24. 

The nitration of methane was studied 
at pressures ranging from atmospheric 
to 1000 pounds per square inch. Equip- 
ment that does not catalyze the oxida- 
tion of the reactants; but which is 
capable of maintaining excellent tem- 
perature control and heat transfer, is re- 
quired to operate the process efficiently. 
A molal ratio of methane to nitric acid 
of at least 10:1 is needed to absorb the 
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heat from the exothermic reaction. In 
general, the nitration reaction is more 
difficult to control as the operating pres- 
sure is increased, and oxidation catalysts 
deposited in the reaction tubes greatly 
decrease the conversion. Increase in 
operating pressure up to 100 pounds per 
square inch favors the conversion of 
nitric acid to nitromethane. A maximum 
conversion of 27.1 percent, based on the 
nitric acid consumed, was obtained at 
444° C., a mole ratio of nitric acid of 
10.5:1, and a gage pressure of 100 pounds 
per square inch in a reactor constructed 
from Pyrex tubing of 5-mm. outside 
diameter. It was concluded that no great 
advantage is to be obtained by nitrating 
methane at extreme pressures. The ap- 
paratus used in the work is described 
in some detail, and the data are pre- 


included. 


sented at length in tabular and graphic 1 
form, A bibliography of 8 references ig 
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The Effect of Vapour Composition on 
Col. 

umns in Terms of Heights of a Transfer _ 
Unit. Part I. J. ANpERson Storrow, Jour, — 


the Assessment of Fractionating 


Soc. Chem. Ind. 66 (1947) pp. 41-8. 

By using a new “sampling” technique 
involving thermocouples to measure the 
condensation temperature of vapor mix- 
tures in a wetted-wall fractionating col- 
umn, it was possible to derive curves of 
vapor concentration along the contact 
path of the two phases. From these “con- 
centration curves” estimations have been 
made of the effect on H.T.U. of vapor 
composition for various column lengths 
and operating conditions. Discrepancies 
between data obtained from the same 


type of column by other workers are- 


found to be due largely to the effect of 
vapor composition. The present analysis 
indicates clearly the limitations of 
H.T.U. assessments based on the resist- 
ance to diffusion of the vapor film alone. 
A bibliography of 22 references is in- 
cluded. 


Gas Absorption and Humidification in 
Cyclone Spray Towers. H. F. Jouy- 
STONE AND H. E. Siicox, Jnd. & Eng. 
Chem. 39 (1947) pp. 808-17. 


Measurements were made in a model 
cyclone tower on the rates of absorption 
of sulfur dioxide by alkaline solutions 
and on humidification of the gas. A 
cyclone spray tower consists of a ver- 
tical cylindrical chamber with a tangen- 
tial gas inlet near the bottom and a cen- 
tral gas exit at the top. A spray of small 
droplets of the scrubbing fluid is intro- 
duced through nozzles on a manifold. 
The rotation of the gas in the chamber 
caused by the tangential entrance results 
in centrifugal forces that cause the spray 
droplets to travel outward at high veloc- 
ities through the gas to the walls of the 
chamber. Such towers have found num- 
erous applications’ in the removal of 
mist and dust particles from large quan- 
tities of gases. The effect of entrance 
design, gas and liquor velocities, and 
nozzle spacing are correlated in such a 
manner that the performance of large 
towers can be predicted. The towers 
provide high rates of absorption as well 
as good efficiency for the removal 0 
finely divided dust particles. They may 
be operated over a wide range of condi- 
tions and loading ratios of liquid to gas. 
Their simplicity and low pressure loss 
should make them useful in industry for 
treating large quantities of gases. 


Ethylene Purification by Absorption 
Process. Lupwic Knie. ann W. H. 
SLAGER, Chem. Eng. Progress 43 (1947) 
pp. 335-42. 

Features and performance of an ab- 
sorption type recovery plant using vari 
ous charging stocks are briefly described 
and critically compared. Flow sheets are 
given of Monsanto Chemical’s plant at 
Texas City and the operation of the im 
dividual units of equipment is described. 
The composition of the streams at varr 
ous points are given in tabular form 
Ethylene-ethane separation diagram 4 


- 400 pounds pressure is given in equili- 
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FASTER QUOTATIONS — Usually 


within a few hours. 

QUICKER SHIPMENT — Items in 
stock ordinarily go out within 24 hours. 
SPEED in procuring non-stock items. 
SPECIALIZED ENGINEERING 
SERVICE from factory-trained per- 
sonnel capable of servicing the most 
technical equipment distributed by 
“Oilwell.” 

LOWER INVENTORY COSTS. You 
can cut your own stocks to a mini- 
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promptly from “Oilwell’s” com- 
plete stocks, 
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outstanding performance. 
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brium units and mols of reflux per mol 
of feed. Refrigeration requirements of 
the plant are given. Power operating con- 
ditions are summarized in a table. 


Design and Use of Adsorptive Drying 
Units. R. C. Amero, J. W. Moore Anp 
R. G. Caper, Chem. Eng. Progress 43 
(1947) pp. 349-370. 

A list of typical drying problems is 
given in tabular form and a summary of 
various methods of dehydration is also 
tabulated. The use of granular desiccants 
is of recent origin. Characteristics of 
solid desiccants are presented and the 
design of drying units to use them is 
considered. Drying costs are compared 
and data presented in tabular form. The 
relative drying efficiency of various com- 
‘mon drying agents are compared in a 
table. The methods of determining mois- 
ture content are presented, including 
those that give an absolute measure of 
moisture content, as well as those that 
measure characteristics such as dew 
point, vapor pressure, or relative humid- 
ity. A bibliography of 126 references is 
included. 


A Mechanism of Catalytic Cracking. 
R. C. Hansrorp,- Ind. & Eng. Chem. 39 
(1947) pp. 849-52. 

The paper presents a study of the 
catalytic cracking of a simple paraffin, 
n-butane. It includes some new data on the 
exchange of deuterium and hydrogen be- 
tween cracking catalysts and various 
classes of hydrocarbons. A mechanism 
for the catalytic cracking of hydrocar- 
bons in the presence of typical catalysts 
of the silica-alumina type is proposed, 
based on the acceptance of protons from 
the hydrocarbon by adsorbed water and 
on the donation of protons to the hydro- 
carbon by the catalyst. Water-deficient 
catalysts have low cracking activity, and 
deuterium oxide adsorbed on cracking 
catalysts readily exchanges deuterium 
for hydrogen in adsorbed hydrocarbons 
at temperatures far below those required 
for cracking. The high concentration of 
protons on the surface of silica-alumina 
as compared to that on pure silica gel 
further substantiates the proposed mech- 
anism. Catalytic cracking apparatus used 
in the work is described. The author 
believes that many other reactions, such 
as polymerization, hydrogen transfer, 
cyclization, alkylation, dealkylation of 
aromatics, etc., may be conceived as to 
proceed through ions formed as a result 
of proton exchange between the catalyst 
and the hydrocarbon. The formation of 
isoparafftins from higher paraffins and 
olefins probably occurs through intra- 
ionic rearrangement followed by splitting 
to an isoparaffin and hydrogen-deficient 
fragment. The fastest catalystic cracking 
reactions are those of hydrocarbons that 
are capable of forming a carbonium- 
type ion with a proton. Olefins and 
alkylaromatics are capable of forming 
such ions directly with the protons avail- 
able at the catalyst surface, and hence 
silica-alumina catalysts are most effec- 
tive in the conversion of these types of 
hydrocarbons, A bibliography of seven 
references is included. 


Inhibition of Polymerization. M. S. 
KwarascH, W. Nubdenserc, Etwoop V. 
Jensen, Paut E,. Fischer anp DarwIN 
L. Mayrrecp, Ind. & Eng. Chem. 39 
(1947) pp. 830-7. 

In butadiene plants and in butadiene 
and styrene reeovery units of the co- 
polymer plants, monomers have formed 
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hard benzene-insoluble material resert- 
bling popcorn. An outstanding character- 
istic of this popcorn polymer is_ its 
growth when exposed to monomers. The 
mechanism of this growth is discussed 
and various reasons are suggested for 
preventing the growth under plant con- 
ditions. Air and nitrogen dioxide treat- 
ments inactivate the seeds, ahd prevent 
the growth of the popcorn from the 
vapor monomers. It is also shown that 
under proper conditions a water solu- 
tion of sodium nitrite is an outstanding 
inhibitor for the thermal polymerization 
of styrene and is far superior to the 
best organic antioxidants. 


Initiation and Growth of Butadiene 
Resinous Polymers. L. M. Wetcnu, M. W. 
Swaney, A. H. GLeason, AND R. K. 
BECKWITH AND R. F. Howe, Jnd. & Eng. 
Chem. 39 (1947) 826-9. 

The spontaneous formation of an in- 
soluble, infusible butadiene popcorn poly- 
mer has been observed in some com- 
mercial distillation units that are used 
to purify butadiene for the synthetic 
rubber program. Once _ growth has 
started it has caused fouling and even 
bursting of large scale distillation equip- 
ment in a relatively short time. Although 
it can be initiated in many ways, iron 
and active oxygen play an important 
part in its formation. Growth is retarded 
but not terminated by vulcanization ac- 
celerators, but conventional antioxidants 
have little effect. 


Solvent Extraction of Lubricating 
Oils. Dr. H. Ter MEuLEN, Trans. Institu- 


tion of Chem. Engrs. 21 (1943) pp. 1-10. 

The article is 4 review of the refining 
of lubricating oils by solvent extraction, 
Approximate compositions of various 
crude residues are included and typical 
extraction diagrams are given. Require- 
ments of an ideal solvent are listed. 
Processes using sulfur dioxide, furfural, 
phenol, chlorex and_phenol-cresylic 
acids-propane are described and typical 
flow sheets presented. 


A Study of the Corrosion of Copper- 
Alloy Condenser Tubes. N. W. Mitcient, 
Corrosion 3 (1947) pp. 243-51. 

Galvanic corrosion from copper alloys 
is rare in refineries. Stress-corrosion 
cracking is a common source of failure 
of brass alloys, especially when the metal 
is under stress in a corrosive atmosphere 
containing ammonia or a_ substitution 
product. The cracks are usually, but not 
always, intercrystalline; high-zinc 
brasses, that are over 15 percent, are most 
susceptible. Corrosion fatigue sometimes 
occurs in heat-exchanger’ or condenser 
tubes, as indicated by cracks in a sur- 
face roughened by corrosion. Impinge- 
ment corrosion is resisted by cupronickel 
and aluminum brass. Alloys containing 
85 percent or more of copper are prac- 
tically unusable when sulfur attack is 
possible; alloys of admiralty metal are 
superior under these conditions, espe- 
cially those alloys of lower copper con- 
tent. Cupronickel is not generally satis- 
factory for handling sulfur compounds. 
The necessity of basing practice on field 
rather than laboratory observations is 
stressed. 
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Spinning Band Column for High 
Vacuum Fractionation. S. F. Bircn, V. 
Gripp AND W. S. NATHAN, Jour. Soc. 
Chem. Ind. 66 (1947) pp. 33-40. 

The authors note that the main objec- 
tion to the use of any of the various 
types of packed columns and high 
vacuums is a relatively high pressure 
drop that exists between the still and 
the column head. To avoid decomposi- 
tion when distilling compounds are of 
high molecular weight this pressure drop 
should be of the order of 0.1 mm. of 
mercury or less. Various types of col- 
umns that have been used and proposed 
are reviewed and discussed. The authors 
adapted a spinning band column to their 
purpose. It, with this auxiliary equipment, 
is described for operation at high vacu- 
um such as 0.01-2.5 mm. of mercury, At 
atmospheric pressure the column is 
equivalent to 16.6 theoretical planes, and 
under vacuum conditions at a vapor rate 
of 300 ml./hr. it operates with a total 
pressure drop of only 0.04 mm. of mer- 
cury. Details of the column are presented 
in diagrammatic form and are described 
in some detail. Typical results are given 
in tabular and graphical form and a 
biblography of 17 references is included. 


Nitrogen-Containing Organic Inhibi- 
tors of Corrosion. SHIH-JEN CH’IAO AND 
Cuartes A. Mann, Ind. & Eng. Chem. 39 
(1947) pp. 910-9. 

A quantitative relation between the 
cathode potential rise with the addition 
of inhibitor and its inhibition efficiency 
is suggested and demonstrated. Differ- 
ences in functions between nitrogen- 
containing. organic inhibitors and ca- 
thodic inorganic inhibitors is pointed out. 


The adsorption of nitrogen-containing 
organic inhibitor, although preferential 
or cathodic in nature, seems to follow 
Traube’s law of adsorption. Long hydro- 
carbon chains of large monoaliphatic 
amines are inclined toward the metal 
surface at concentrations below a cer- 
tain critical value. The angle of inclina- 
tion varies with inhibitor concentration. 
The application of Langmuir’s equation 
for monomolecular adsorption to the in- 
hibition study was considered. The in- 
hibition efficiency increases with the 
concentration of inhibitor in solution; 
greater solubility of saturated inhibitor 
which produces a higher concentration 
of onium ions in acid solution is the 
more useful and efficient inhibitor. The 
arrangement of the apparatus used tor 
cathode and potential measurement 1s 
shown and described. The data are pre- 
sented in considerable detail in 7 figures 
and 10 tables, and a bibliography of 28 
references is included. ~ 


Benzonitrile Available 
For Research Investigation 


Limited quantities of benzonitrile, 4 
versatile chemical intermediate, have be- 
come available for study by research in 
vestigators and development engineers 
with announcement recently by the 
Socony-Vacuum Oil Company, Inc., of 
the placing in operation of a pilot plant 
for its manufacture. 

Socony-Vacuum research experts pre 
dicted a wide usage of the materia’, 
which may be used in the production 
of synthetic resins, pharmaceuticals, a” 
dyestuffs. 
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Aluminum Chloride—As You Like It 


Consistently uniform high purity is one reason why processors like to use Hooker 
Aluminum Chloride, Anhydrous. They know that here is one catalyst that, will 
not “gum up” the works because of unknown impurities or changes in analysis 
from one shipment to another. Where smooth operations depend upon uniform 
purity of the Aluminum Chloride, you can depend on Hooker. 

In Hooker Aluminum Chloride, too, you have a choice of three sizes from 
which you can select the one which will give you the best results. 


Fine Grind ...... an unscreened material practically all passing 20 mesh. 


Coarse Grind ....unscreened, 1 mesh and finer containing 25 to 35% finer 
than 20 mesh. 


Coarse Screened . .same as above screened to remove 20 mesh and finer. 


Hooker Aluminum Chloride is being used as a catalyst in many Friedel-Crafts 
syntheses, polymerization, isomerization and halogenation. Practically free from 
iron (0.05% max.) it is especially desirable in the preparation of derivatives for 
use in the manufacture of high octane gasoline, lubricants, synthetic rubber, 
dyes, varnishes and pharmaceuticals. 

Additional physical and chemical data on this important chemical are con- 
tained in Technical Data Sheet 714, sent when requested on your letterhead. 
Hooker’s Technical Staff is also available for consultation and help on the appli- 
cation of Aluminum Chloride and the other Hooker chemicals to your purposes, 


SPECIFICATIONS 
Hooker Aluminum Chloride, Anhydrous AlCl; 
Gray, crystalline solid in three sizes. 
Molecular. WEGRR 065 ies ivcccccccdencccnstbebesces 133.3 

ANALYSIS 

Alusninnagh. COREG o:5:<0'5's 69:52 sh8 Hn taguireiaiaiapes 98.5 % min. 
BIG on cdinnasanty ces desc chanssnet vues eteseokyeaneee 0.05% max. 
Non-sublimables in air at 950° C. ............ ee eee eee 15 % max. 
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Compiled by HEINZ HEINEMANN 


Digest of Recently Issued United States 


Patents Pertaining to Petroleum Refining 





U.S.P. 2,422,177. Process for Breaking 
Petroleum Emulsions. C. M. Blair, Jr., 
to Petrolite Corporation, Ltd. 
Petroleum emulsions of the water-in- 

oil type are subjected to the attion of 

a demulsifying agent. This agent is a 

sub-resinous esterified product of the 

formula: 


OOH) m 
(OH)m (YrXx)a 5 ae 


where x’ and y’ represent whole numbers 
not greater than 5, and n,m,m’ indicate 
the numeral 0 to 40; q is a small whole 
number not above 20; Z is a hydrogen 
ion equivalent; Y is an ester radical de- 
‘ tived from an amino alcohol containing 
at least one occurrence of the radical 


A RZ 
\ TZ’ 


in which n represents the numeral 2 to 
20, R and T are alkyl, alicyclic, alkanol 
or arylalkyl radicals, Z’ represents hy- 
drogen atoms or acyl radicals with not 
over 8 C atoms; and X is a carboxylic 
adduct radical. This adduct is an acyclic 
alpha-beta unsaturated acid with not 
over 10 C atoms combined with a non- 
conjugated, unsaturated, non-hydroxy- 
lated, fatty acid acyl radical with 8-32 
C atoms at one intermediate point in the 
carbon chain of this radical. For exam- 
ple, an adduct prepared from linseed oil 
and maleic anhydride is treated with 
triethanolamine to obtain a demulsifier 
which is superior to customary demulsi- 


fiers. 


—( C.H:n) 


U.S.P. 2,422,341. Solvent Extraction. W. 
W. Crouch to Phillips Petroleum 
Company. 

Hydrocarbons of different degree of 
saturation are separated from a mixture 
containing them by contacting this mix- 
ture with a liquid di-tert-alkyl mercaptal 
under conditions which will permit selec- 
tive solution of the less saturated com- 
pounds in this solvent. For example, a 
mixture of olefins and diolefins is 
treated with liquid acetoldehyde di-tert- 
butyl mercaptal to form an extract phase 
which will contain a major proportion 
of diolefins. 


U.S.P. 2,422,484. Stabilized Xylidine. W. 
A. Herbst to Standard Oil Develop- 
ment Company. 

Xylidine is stablized against discolora- 
tion during storage by an addition of 
0.05-0.5%, preferable 0.2%, of para-thio- 
cresol. 


U.S.P. 2,422,515. Prevention of Corro- 
sion in Ferrous Metal Pipe Lines 
Carrying Refined Petroleum Distil- 
lates. A. A. Anderson to Standard 
Oil Company of Indiana. 

For controlling the internal corrosion 
of a ferrous metal pipe line which con- 
ducts a refined petroleum distillate con- 
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taining dissolved water, an aqueous solu- 
tion of an alkali amide is introduced into 
the distillate stream flowing through the 
line, the amount of amide thus added 
being not more than about:5 lbs. per 
1000 barrels of distillate. This addition 
inhibits the corrosion resulting from the 
combined action of the distillate and a 
water phase separated therefrom. 


U.S.P. 2,422,566. Hydrocarbon Fuels. W. 
A. Proell to Standard Oil Company of 
Indiana. 

The patent describes a non-clogging 
fuel oil composition which comprises a 
normally liquid hydrocarbon fuel oil 
normally susceptible to cause clogging, 
in combination with 0.001-0.1% of a 
polyvalent metal soap and 0.005-0.05% 
of the condensation product obtained by 
reacting an aliphatic or aromatic alde- 
hyde or ketone, or the like, with a poly- 
alkylene amine with at least 3 amino 
nitrogen atoms at least two of which are 
primary nitrogen atoms. The polyvalent 
metal soap can, for example, be an 
aluminum soap, and the condensation 
product can be furfural triethylene tetra- 
mine. 


U.S.P. 2,422,627. Process of Refining 
Hydrocarbon Mixtures. F. Martin, W. 
Gottschall and H. Velde vested in the 
Attorney General of the U. S. 
Hydrocarbon mixtures are contacted, 

for the removal of impurities, at a tem- 

perature of 100-160° C. with an adsorb- 
bent catalytic material which had previ- 

ously been used in ‘the treatment of a 

similar olefin-containing hydrocarbon 

mixture at a temperature of 150-400° C. 

until its capacity of raising the octage 

number of this mixture was substantially 
exhausted. Resinous or coloring impuri- 
ties are removed by this treatment from 
the hydrocarbon mixture to be refined. 

Spent fuller’s earth can, for example, 

be used as the refining adsorbent mate- 

rial. 


U.S.P. 2,422,822. Process for Breaking 
Petroleum Emulsions. C. M. Blair, Jr., 
to Petrolite Corporation, Ltd. 
Petroleum emulsions of the water-in- 

oil type are subjected to the action of a 
demulsifying agent comprising an acid, 
ester, anhydrite, or salt adduct. This ad- 
duct is a condensation product ‘of an 
acylic alpha-beta unsaturated acid with 
not over 10 C atoms combined at an in- 
termediate point in the C atom chain of 
a non-conjugated unsaturated, non-hy- 
droxylated, fatty acid acyl radical with 
8-32 C atoms. This acyl radical is a 
constituent part of a salt, acid, or ester. 
An adduct of the indicated kind can, for 
example, be obtained by heating oleic 
acid, cottonseed oil, or linseed oil with 
maleic anhydride and neutralizing the 
product obtained with acqueous am- 
monia, The new demulsifiers are par- 
ticularly useful in the treatment of emul- 
sions at the bottom of an oil weil. 


U.S.P. 2,422,875. Process of Refining 


Hydrocarbons. P. H. W. Agren to 

Johnson & Company. 

Hydrocarbons are refined by contact” 
ing them with a catalyst which at le; 
partly consists of aluminous cement hays) 
ing an Al,O; content of at least 25%) 
The process is particularly useful for de 
sulfurizing hydrocarbon mixtures. : 


U.S.P. 2,423,156. Method of Recover 
Desirable Petroleum Hydrocz 
Fractions at Substantially Wellk 
Pressure. L. S. Reid. 

The patent relates to a process of ree 
covering desirable liquefiable constitie 
ents from a distillate gas mixture, par 
ticularly from well gas, having an init 
pressure at least as high as a presst 
within the retrograde condensation range: 
of the mixture. The distillate gas mixture 
is contacted with a heavy liquid hydrow 
carbon fraction to form a mixture whié 
has a higher normal condensation pre 
sure than the original gas mixture. 
liquefiable constituents of this gas mi 
ture are thereby liquefied. The resultin 
condensed constituents are separate 
into a relatively low boiling gasoline 
fraction and a relatively heavy liquid: 
fraction. The latter is recycled as the) 
contacting liquid. -. 


TDM Peet PP 4 


U.S.P. 2,423,179. Recovery of Dienes by” 
Polymerization and Depolymerization, 
T. F. Doumani, R. F. Deering de 
A. C. McKinnis to Union Oil Com 9 
pany. ‘Z 


Conjugated dienes with less than 7 07% 
atoms are concentrated from hydrocat-— 
bon mixtures containing them by sub | 
jecting these mixtures to a temperatures 
of 600-1100° F. at increased pressure % 
in the presence of an oxygen-bearing 
hydrocarbon derivative capable of at- 7 
celerating dimerization of the dienes. 
Part of the dienes can be copolymeriz 
simultaneously with olefins present in the 
charging mixture. Dimers and copoly- 
mers formed are separated from the 
residual material. A diene oxyde or ole 
fin oxides can be employed as the 
oxygen-bearing material. The separated 
dimers, such as butadiene dimer, caf 
be depolymerized to obtain concentrate 
dienes. The process is particularly useful 
for the treatment of hydrocarbon mit 
tures containing only 2-5% of the ind 
cated dienes. 


U.S.P. 2,423,364. Process for Breaking 
Petroleum Emulsions. C. M. Blair, Jt 
W. Groves, and D. M. Schulz t 
Petrolite Corporation, Ltd. 


Petroleum emulsions of the water-i 
oil type are treated with a demulsifying 
agent which comprises a sub-resmous 
esterified adduct. This adduct is a com 
plete ester,'acid ester, or ester salt am 
an acylic alpha-beta unsaturated @ 
with not over 10 C atoms combined at aa 
intermediate point in the C chain of@ 
non-conjugated, unsaturated, non-ly 
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droxylated, fatty acid acyl radical with 
8-32 C atoms. This esterfied adduct con- 
tains at least one occurrence of the radi- 
cal —COO.(CaH»O)mZ’ in which n 
represents the numerals 2-4, m” the num- 
erals 4-20, and Z’ is an alkyl or acyl radi- 
cal with not over 8 C atoms. For exam- 
ple, a polybasic alpha-beta unsaturated 
acid with not over 6 C atoms can be used 
in which the fatty acid acyl radical is a 
linolenyl or oleyl radical, Z is a hydro- 
gen atom, n is 2 and m” =7-14. 


U.S.P. 2,423,377. Determination of Diole- 
fin Material in a Gaseous Mixture. B. 
Ferguson, Jr., to The United Gas Im- 
provement Company. 

For the determination of the propor- 
tion of diolefin material present in mixed 
gases which also contain a considerable 
proportion of other material of a density 
different from that of the diolefin mate- 
rial, the diolefin material is substantially 
completely and selectively removed from 
a portion of the mixed gases. Thereafter 
the ratio of the density of this treated 
portion to the density of the mixed 
gases from which said portion was taken 
is determined. This ratio may be em- 
ployed in calculations to determine the 
diolefin content of the original mixed 
gases. 


U.S.P. 2,423,388. Method for Purifying 
Styrene. C. W. Jordan to The United 
Gas Improvement Company. 

Styrene containing impurities of 
phenylacetylene is emulsified with liquid 
ammonia by rapid agitation. Finely di- 
vided sodium is added to the emulsion 
at a temperature of —33° to 50° C. and 
under conditions insufficient to polymer- 
ize a large part of the styrene. A styrene 
of lower phenyl acetylene content is sep- 
arated from the resulting mass. 


U.S.P. 2,423,389. Process for Purifying 
An Aryl Olefin Having the Styrene 
Structure as a Nucleus. C. W. Jordan 
to The United Gas Improvement Com- 


pany. 

The process of this patent is similar to 
that of U.S.P. 2,423,388 and relates to the 
purification of aryl olefins with a styrene 
structure nucleus, such as styrene, alkyl- 
styrenes, and the like, to remove acety- 
lenic admixtures of similar b.p. which 
have a hydrogen atom attached to a C 
atom of a triple bond. A finely divided 
amide of an alkali metal or of a metal 
of groups IA or IIA of the periodic 
system is mixed with the contaminated 
compound, 


U.S.P. 2,423,406. Petroleum Distillate 
and Method of Improving. E. T. Scafe 


- 


and J. Herman to Socony-Vacuum Oil . 


Company, Inc. 

A light petroleum solvent or a highly 
aromatic hydrocarbon cracked distillate 
fraction which normally causes discolora- 
tion of a copper strip immersed in the 
boiling liquid for 30 minutes, is stabilized 
by mixing with the hydrocarbons an 
amount of 0.001-0.05% by weight of a 
compound of the general formula R-SH 
wherein R is an unsubstituted or alkyl 
substituted phenyl, naphthyl, or diphenyl 
radical, and wherein the S is linked to a 
nuclear C atom of this aromatic radical. 
Thiophenol is the preferred additive. 


U.S.P. 2,423,412. Azeotropic Distillation 
of Other Aromatic Hydrocarbons from 
Styrene with Acetic Acid. E. H. 
Smoker to The United Gas Improve- 
ment Company. 

Styrene is separated from a mixture 
with other hydrocarbons, particularly 
with o-xylene, by subjecting the mixture 
to distillation conditions in the presence 
of acetic acid. This additive can, for 
example, be employed in an amount of 
0.2-5 parts of the acid per part of styrene 
mixture. A light oil styrene fraction 
with 50-60% styrene content can, for 
example, be subjected to azeotropic dis- 
tillation in the presence of about 2 parts 
of acetic acid at a pressure of 100 mm 
Hg and at temperatures below 100° C-. 
Styrene and o-xylene are separately re- 


covered by water washing their sepa-_ 


rated acetic acid azeotropes. 


U.S.P. 2,423,414. Process for Recovering 
Diolefins from Hydrocarbon Mixtures. 
F. J. Soday to The United Gas Im- 
provement Company. 

Diolefin material is separated from its 
mixture with monoolefin material, in- 
cluding isoolefins, (e.g. butadiene from 
its mixture with butenes including iso- 
butylene), by contacting the mixture 
with absorption medium under such con- 
ditions of temperature that the diolefins 
and the monoolefins are absorbed. The 
mass obtained is subjected in a plurality 
of desorption stages to increasingly dras- 
tic conditions of desorption. At least one 
fraction containing substantial quantities 
of both diolefins and at least: one frac- 
tion of relatively concentrated diolefin 
material is thus obtained. The first men- 
tioned fraction is subjected to selective 
polymerization so that at least a prepon- 
derant portion of the monoolefins is 
polymerized, but without affecting a 
large portion of diolefin material. The 
polymerization products are separated 
from the resulting mixture, and an addi- 
tional amount of relatively concentrated 
diolefin is obtained as the remaining 
portion of this mixture. A monovalent 
salt of Cu, Hg, or Ag can be used as 
the .bsorption medium. 





CATALYST PREPARATION, ACTIVATION, AND REGENERATION 





U.S.P. 2,421,840. Cleaning of Contact 
Masses %. Gaseous Suspension and 
Delivery Thereof to a Downwardl 
Moving Bed. C. H. Lechthaler and if 
W. Payne to Socony-Vacuum Oil 
Company, Inc. 

A particle form solid contact mass is 
passed cyclically through at least two 
zones in one of which it is maintained 
as a compact bed of downwardly gravi- 
tating particles while a gaseous atmos- 
phere is maintained over the surface of 
this bed, A stream of contact material is 
directed onto the surface of the bed to 
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replenish it, and a second stream of solid 
particles is directed into the upper sec- 
tion of an elongated vertical scrubbing 
zone located above the bed. This second 
stream is passed downwardly through 
the scrubbing zone as a freely falling 
stream of particles while a scrubbing 
gas is passed countercurrently through 
this falling stream to scrub therefrom 
undersized particles. This particle stream 
is directed from the lower end of the 
scrubbing zone as a confined stream of 
freely falling particles to'a point of entry 
substantially below the surface of the 


bed of moving solid. The flow of the 
solid material in the bed immediately 
surrounding the point of entrance is de- 
flected by baffles in such a manner as to 
enlarge the cross-sectional area of the 
stream to such an extent as to prevent 
any throttling action on the part of the 
bed on the free fall of the solid par- 
ticles in the confined stream above the 
point of entry. 


U.S.P. 2,422,172. Thermostable Catalysts 
for the Dehydrogenation of Hydro- 
carbons. A. E. Smith and O. A. Beeck 
to Shell Development Company. 

The patent covers an adsorptive alum- 
ina compound suitable for use in cataly- 
sis, e.g. in the dehydrogenation of hy- 
drocarbons. The compound has a speci- 
fic surface of at least 40 square meters 
per gram and shows the X-ray diffrac- 
tion pattern of a beta alumina of the 
general formula 3RO.16Al1,0Os wherein 
R is an alkaline earth metal. It is pre- 
pared by impregnating an_ adsorptive 
gamma alumina of the Haber system 
with 1-10% of an alkaline earth metal in 
the form of a compound which can be 
converted to the oxide by heating, such 
as calcium acetate. The mixture thus 
obtained is heated at a temperature of 
950-1250° C. 


U.S.P. 2,422,262. Apparatus for Contact- 
ing Solid Particles with Gaseous 
Fluids. B. B. Russell, 3d, to Standard 
Oil Development Company. 

The apparatus according to this patent 
includes a cylindrical vessel, a centrally 
arranged circular perforated distribution 
plate in the lower portion of the vessel, 
and means for introducing gaseous fluid 
into the vessel for passage upwardly 
through the perforated plate. A skirt de- 
pends from the perimeter of this plate 
and concentric with it. A_ cylindrical 
baffle is arranged concentric with the 
wall of the vessel and with the skirt so 
that a plurality of annular concentric 
zones is formed into which a gaseous 
fluid can be introduced. A dense dry 
fluidized liquid-simulating mixture of 
contact particles and gaseous fluid is 
passing down through the annular zones 
wherein the contact particles are mixed 
with the gaseous fluid introduced into 
them. The apparatus is particularly used 
for the stripping of spent or contamr- 
nated catalyst following a hydrocarbon 
catalytic conversion process and allows 
a more complete stripping than was at- 
tainable heretofore. 


U.S.P. 2,422,372. Preparation of an Alu 
mina Supported Molybdenum Oxide 
Catalyst. A. E. Smith and O. A. Beeck 
to Shell Development Company. | 
A calcined adsorptive alumina is im- 

pregnated with a compound of an alka- 

line earth metal convertible to the oxide 
by heat in an amount equivalent to be- 
tween 1 percent and 5 percent of the 
metal, and the impregnated material is 

calcined at a temperature of 600-900° C. 

A surface layer of the alkaline earth 

metal oxide is thus formed. This com 

posite is then impregnated with a com 

pound of Mo convertible to the oxide im 

an amount equivalent to between 4 per 

cent and 15 percent Mo and in mol e& 

cess with respect to the alkaline earl 

metal. The thus formed composite 
again calcined to form molybdenum 
oxide and cause reaction of the under- 
layer of alkaline earth metal oxide wit 

a portion of the overlayer of molybde: 

num oxide. The catalyst thus obtaim 

shows enhanced stability against loss 
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Chief Engineer 


“With Kennedy Valves controlling the 
pipe lines, I know that I won't get any 
complaints about excessive pressure 
losses, service interruptions or main- 
tenance expenses due to valves, and no 
kicks from the men about operating 
difficulties or frequent time lost due 
to valve maintenance.” 







“I like Kennedy Valves because they 
open easily and close tight—and I 


mean tight. Then, there’s never any 

if trouble to connect them on the line, 
d V or because the screwed ends are accurately 
threaded and the flanged ends are al- 


ways true.” 


Kennedy 


“You ought to see how quickly I 4 
can re-pack a Kennedy Valve, thanks 
to the many Kennedy stuffing box con- 
veniences. Besides I know I'm safe 
from emergency calls to fix a Kennedy 
Valve.” 


Purchasing Agent 


“The Kennedy line helps plant stand- 
ardization, because I can always find 
just the right Kennedy type for all 
our regular requirements in bronze 
and iron body valves. Their catalog is 
a honey for completeness and con- 
venience, too.” 
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The large Kennedy line includes gate, globe, angle and check 
valves, in bronze and iron body, for low, standard, medium 
and extra-heavy pressures... also a complete range of standard 
bronze and malleable iron screwed fittings, standard cast iron 
flanged fittings, and standard and extra-heavy cast iron com- 
panion flanges... all fully described in Catalog 63. Write for 
your copy today. e BUY FROM YOUR LOCAL DISTRIBUTOR 











THE KENNEDY VALVE MFG. CO., ELMIRA, NEW YORK 
Offices and Warebouses in Principal Cities 


KENNEDY 


valves-pipe fittings -fire hydrants 
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Fig. 1938 
Steel Gate 


Vitally Importanti—FOR KEEPING 


PRODUCTION Ype+++Ccosts Down 


Many elements in a piping system may contribute to ultimate fuel waste. Insulation may 

be inadequate. Piping and fittings may be at fault. Or valves may fail to hold tight... 

resulting in leakage of steam, air, or water, and in lowered pressures, all of which may 
' mean excessive fuel consumption. 


Lunkenheimer Valves—whether of steel, iron, or bronze—are quality built to stay tight, 
over years of service. They afford constant, dependable protection against leakage. 
Simplicity of design and a minimum of working parts assure extra long life and easy, 
economical maintenance. 

We have prepared a chart, showing in dollars-and-cents 
figures, what leaky valves can waste in steam, water, 
and air. For a copy, write—The Lunkenheimer Co., 
Cincinnati 14, Ohio. U.S. A. 


Your LUNKENHEIMER DISTRIBUTOR 


is fully equipped to help you solve problems of valve 
maintenance or operation. Call on him ... you'll profit 
from his better valve servicel 


LUNKENHEIMER VALVES 





ND CORROSION RESISTAN 


L 
LUBRICATORS, AIRCRAFT FITTINGS 











activity upon heating at temperatures up 
to 800° C. It is particularly useful in 
dehydrogenation conversions. 


U.S.P. 2,422,499. Alumina Gel. J. A, 
Pierce and C. N, Kimberlin, Jr., to 
Standard Oil Development Company, 
Droplets of an alumina sol are sus- 

pended in a viscous organic water-im- 

miscible inert liquid, such as petroleum 
oil, having dissolved therein an organic 
base non-reactive with this liquid, eg. 
morpholine, in sufficient quantities, to 
change pH and induce gelation. The 
droplets are maintained in a quiescent 
state in suspension and out of direct con- 
tact with each other for a period of time 
until the alumina sol has set to a hy- 
drogel. The hydrogel particles are sep- 
arated from the viscous liquid and dried. 

Spherical particles of aiumina gel are 

thus obtained in any desired size, eg. 

in sizes of 0.25-5 mm. in diameter. 





CRACKING AND REFORMING 





U.S.P. 2,421,880. Oil Cracking Unit. N. 

O. Harmon. 

The oil cracking unit comprises an 
elongated tube which can be externally 
heated, a hollow tubular member ex- 
tending longitudinally inside this tube 
and spaced therefrom. Oil can be passed 
through the space between this member 
and the tube. The tube is adjustably 
mounted to vary the transverse dimen- 
sions of this space. 


U.S.P. 2,422,790. Method of Coking Oils. 
R. Lee, H. D. Noll, and V. A. Ka- 
lichevsky to Socony-Vacuum Oil 
Company, Inc. 

Charging stock for catalytic cracking 
is prepared by heating a petroleum 
charge stock to a temperature suffi- 
cient to cause distillation to dryness, 
e.g. to 900° F. under increased pres- 
sure. The thus heated stock is intro- 
duced into a vertically elongated cham- 
ber near the top for free fall therein. 
The chamber is maintained substantially 
free of combustion supporting gas and 
products of combustion. A flowing 
stream of granular contact mass 1s 
introduced into the chamber below and 
in the pass of the fall of the heated 
stock. The stream of ‘contact mass fe 
ceives the stream of charging stock within 
the chamber in such a manner that the 
vaporization takes place with the deposi- 
tion of coke substantially wholly upon 
the contact mass without the alteration 
of the flow characteristics thereof. Va 
pors and coke carrying contact mass 
are separately removed from the top 
and bottom, respectively, of the chamber. 


U.S.P. 2,423,374. Process for Producing 
Aromatics and Diolefins from Petro- 
leum. N. K. Chaney to The United 
Gas Improvement Company. 
Petroleum oil is passed in vapor phase 

through a heated pyrolyzing path wher 

it is pyrolized in the presence of a dilu- 

ent gas. Conjugated diolefins of 4-5 C 

atoms including butadienes and aromatic 

hydrocarbons including benzene 4 

formed with an intensity of pyrolysis # 

least sufficient to cause the productio? 
of at least 20 cubic feet of residual 
gas per gallon of oil pyrolized and jnsul- 
ficient to cause the ratio of the total ber 
zene produced per gallon of oil to m™ 
total butadiene produced per gallon % 
oil to be greater than 2:1. Paraffin mate- 
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rial of b.p. similar to that of the aro- 
matic hydrocarbons is simultaneously 
produced. Conjugated diolefins of 4-5C 
atoms are separated from the product 
mixtures. At least a portion of the re- 
maining products is subjected to vapor 
phase pyrolysis in a second pyrolyzing 
path under conditions of such intensity 
that an olefin free fraction separated 
from the products of this second pyroly- 
sis and boiling within 3° in the range 
107.5° C. and 112.5° C. has a paraffin 


content of less than 4 percent by vol- . 


ume. Aromatic hydrocarbons relatively 
free from paraffinic contamination of 
similar b.p. are separated from the prod- 
ucts of the second pyrolysis. 


US.P. 2,423,375. Production of Dienes, 
Resin-Forming Aromatic Hydrocar- 
bons and Non-Resin-Forming Aro- 
matic Hydrocarbons. N. K. Chaney 
and E. L. Hall to The United Gas Im- 
provement Company. 

A petroleum oil below 5 in classifica- 
tion of the Bureau of Mines Index and 
with an average b.p.-density-mean dis- 
persion evaluation factor not higher than 
68 as determined by the formula: 
Evaluation factor 


Average b.p. ° F. —114 





=| 156-492 (loglog d 20/4 X& 10? — 70.7 


Average b.p. ° F. —160 
Hy-c X 10*—65 


in which d 20/4 is the density of the 
oil at 20° C. as compared with water at 
4° C. and He-c is the mean dispersion 
of the oil employing the F and C spectral 
lines, or fractions of this oil are pyro- 
lyzed in a cyclic process in the presence 
of a readily condensable diluent gas in a 
gas-making path in which heat is stored 
by the passage of hot blast gases. The 
pyrolysis is conducted in such a manner 
that any blue water gas is restricted to 
less than about 35 cubic feet per gallon 
of petroleum oil pyrolyzed as measured 
at a pressure of 760 mm. Hg at a tem- 
perature of 60° F. Temperature, time of 
contact, length, and distribution of the 
cycle employed for the pyrolysis are ad- 
justed so that the volume of residual oil 
gas produced per gallon of petroleum oil 
pyrolyzed falls within the range of 40-80 
cubic feet at a pressure of 760 mm. Hg 
and a temperature of 60° F., and in 
such a manner that the relationship be- 
tween the sulphonation residue and the 
tree C obtained is within the sulphona- 
tion-free C relationships lying to the left 
ot and below the curve defined by the 
equation X* (Y—0.03) =0.35 in which 
X and Y are rectangular coordinates of 
Iree C expressed in % by weight of the 
original oil pyrolyzed and sulphonation 
residue expressed in % by volume of 
this oil, respectively. Dienes together 
with resin-forming and non-resin-form- 
ing aromatics, particularly benzene, 
toluene, xylene, and styrene are obtained 
by this cyclic process. 





[1004 (sin arc tan 





ISOMERIZATION 


a 





U.S.P. 2,422,233. Isomerization Process. 
Gerbes to Standard Oil Develop- 
ment Company. 
i mineral oil is introduced into a re- 
og vessel with exposed metal sur- 
p> ra and forms an oil film on the metal 
Maces. The oil film is maintained at a 


temperature ~ of 150-300° F. while a 
vaporized aluminum halide is introduced 
into the vessel in an excess amount over 
that required to react with the oil. The 
aluminum halide vapors are maintained 
in contact with the oil film until a tenac- 
ious coating of carbonaceus material is 
deposited on surfaces within the vessel. 
A hydrocarbon feed stock is subse- 
quently introduced to the reaction ves- 
sel and reacted therein with the excess 
aluminum halide present. The process 
is preferably employed in the isomeriza- 
tion of normal paraffins. Corrosion of 
the exposed metal surfaces of the ves- 
sel is prevented by the carbonaceous 
coating thereon. 


U.S.P. 2,422,346. Isomerization Process. 
G. L. Farrar to Socony-Vacuum Oil 
Company. 

Normal butane is maintained in inti- 
mate contact with an AIBr; catalyst 
promoted by free O:, the amount of 
AIBr; dissolved in the hydrocarbon be- 
ing between 2.1-2.85 mol% of the solu- 


tion. The solution is maintained at a 

temperature of 210-240° F. Isobutane is 
obtained. : 

U.S.P. 2,422,884. Isom- 

erizing Olefins Using 

)] Boric Oxide on Alum- 

ina as Catalyst. J. Bur- 

gin gh oe Develop- 

+ ment Company. 
—906 | x 10° Olefinic compounds 


such as butylene or 
amylene, are imoserized in the pres- 
ence of a catalyst which consists of an 
adsorptive alumina obtained by partial 
dehydration of an alumina trihydrate 
crystallized from an alkali aluminate 
solution and having incorporated on the 
available surface between 1.5 X 10* and 
9.5 10* grams of B:O;s per square 
meter. The new catalyst is exceptionally 
active in accelerating the isomerization 
of olefinic materials, is easy to manufac- 
ture and of refractive nature, so that it 
retains its activity over extended periods 
of time under conditions of high tem- 
perature during use and regeneration. 


—aa__ 





ALKYLATION 





U.S.P. 2,422,349. Alkylation of Hydro- 
carbons. F. E. Frey to Phillips Petro- 
leum Company. 

An intimate liquid mixture of alkylat- 
able hydrocarbon and liquid alkylation 
catalyst (e.g. HF) is passed to a pipe 
coil comprising a series of horizontal 
pipes in a vertical row joined at the ends 
to form a continuous upwardly rising 
coil. The mixture is added at the bottom 
of the coil and flows upwardly through 
it at a rate of at least 2 feet a second 
and sufficient speed to obtain and main- 
tain intimate mixing of the liquid hydro- 
carbons and the liquid catalyst. An ole- 
fin-containing material is added at a 
series of points along the length of the 
coil in an amount at each point such 
that the ratio of unreacted alkylatable 
hydrocarbon to unreacted olefin is prog- 
ressively higher at successive points in 
the direction of flow of the mixture. 
Water is sprayed over the outside of the 
coil, and air is forced over this outside 
either concurrent or countercurrent to 
the flow of reactants through the coil 
and countercurrent to the flow of 
sprayed water. The resulting reaction 
mixture is passed from the top of the 
coil and an alkylate fraction is recov- 
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ered therefrom. Isobutane can, for ex- 
ample, thus be alkylated with butylenes. 


U.S.P. 2,423,401. Alkylation of Isoparaf- 
fins. A. O. O’Kelly, R. H. Work, and 
J. Plucker, III, to Socony-Vacuum 
Oil Company, Inc. 

A branched chain paraffin hydrocar- 
bon is alkylated with an olefin in the 
presence of less than 1 percent b 
weight, based on hydrocarbons charged, 
of phenol, an alkylated phenol, an amino 
phenol, or combinations thereof. 
Branched-chain hydrocarbons of high 
anti-knock rating, boiling in the gasoline 
range are thus synthesized. Polymeriza- 
tion is suppressed by the phenol addi- 
tive. The usual alkylation catalysts, such 
as conc. H:SQ, or a Friedel-Crafts type 
catalyst, can be utilized with the phenol 
additive. 


=. 


POLYMERIZATION AND 
CONVERSION 








U.S.P. 2,421,936. Production of Octenes. 
Haensel and V. N. Ipatieff to 

Universal Oil Products Company. 

A non-tertiary olefin of at least 4 C 
atoms, such as n-butylene, is absorbed 
in a first step in a mineral acid poly- 
merizing catalyst, e.g. HsSO, of 60-85 
percent concentration. In a second step 
at tertiary alcohol, such as tert, butylal- 


- cohol, is introduced in free unabsorbed 


form to the mineral acid catalyst the 
absorbed olefin. The alcohol is reacted 
with the absorbed olefin in the absence of 
unabsorbed olefin. The resultant hydro- 
carbon polymers, e.g. 2,2,3- and 2,3,4- 
trimethylpentenes, are separated from 
the catalyst. 


U.S.P. 2,421,946. Polymerization of Ole- 
finic Hydrocarbons. V. N. Ipatieff and 
C. B. Linn to Universal Oil Products 
Company. 

_ Olefinic hydrocarbons are polymerized 
in the presence of BF; and fluorosulfonic 
acid to form hydrocarbons of higher 
mol weight, e.g. such of 6-10 C atoms. 
Temperatures of —50 to 250° C. can 
advantageously be used. The addition 
of fluorosulfonic acid to the BF; catalyst 
causes normally liquid hydrocarbons to 
be produced by polymerization of nor- 
mally gaseous olefins instead of the 
usually obtained elastomers. 


U.S.P. 2,421,950, 2,421,951. Polymeriza- 
tion of Olefinic Hydrocarbons. C. B. 
Linn to Universal Oil Products Com- 
pany. ; 

Olefinic hydrocarbons with at least 
3 C atoms are polymerized according to 
U. S. patent 2,421,950 in the presence of 
a catalyst comprising a major proportion 
of liquid HF having dissolved therein 
a minor proportion by weight of fluor- 
ides or oxy-fluorides of S, Se, N, P, Mo, 
Ti, W, V, or Si boiling below 300° C. 
Polymers with 6-12 C atoms and boiling 
in the gasoline range are produced. They 
are useful as blending stock~ with 
straight-run gasoline to increase its 
antiknock value. 

According to U. S. patent 2,421,951 
a substantially non-oxidizing compound 
consisting of acids of phosphorus, or 
their anhydrides, or esters is employed 
as the additive to the HF catalyst. 


U.S.P. 2,422,002. Neutral, Highly Un- 
saturated Polymer Composition and 
Method for Produci ame. W. E. 
Elwell and N. W. Furby to California 
Research Corporation. 

A thermally reformed naphtha is 
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treated with H,SO, to polymerize its un- 
saturated compounds. ‘the resulting acid 
sludge is separated. The remaining oil 
layer is neutralized. Components boiling 
in the gasoline range are distilled off 
from this neutralized remainder. The 
residuum is then reduced under a vacu- 
um of above 25 inches Hg and steam at 
temperatures not over 450° F. to pro- 
duce polymers with fodine numbers of 


160-225. 


U.S.P. 2,422,163. Catalytic Conversion 
of Aromatic Compounds. J. K. Dixon 
to American Cyanamid Company. 

A paraffin having at least 2 C atoms 
and having 2 aryl substituents attached 
to one of its C atoms is heated at a 
temperature which will cause the decom- 
position of the paraffin into a plurality 
of aromatic compounds in the presence 
of a catalyst. In the case of a natural 
bauxite or a titania-alumina-silica cata- 
lyst a temperature of at least 350° C. 
is required. If;for example,an asymmetric 
diarylethane is to be treated, the time 
of contact with the catalyst can be 
0.001-0.4 second. A diluent, such as 
water vapor, can be mixed with the 
charge material, 


U.S.P. 2,422,164. Catalytic Method of 
Producing Aromatic Compounds, J. K. 
Dixon to American Cyanamid Com- 
pany. 

The process of this patent differs 
from that of U. S. patent 2,422,163 essen- 
tially only in that a zirconia-alumina- 
silica catalyst is employed. 


U.S.P. 2,422,165. Production of Aromatic 
Compounds. J. K. Dixon to American 
Cyanamid Company. 

The process of this patent differs 
from that of U. S. patent 2,422,163 es- 
sentially only in that a thoria-alumina- 
silica catalyst is employed. 


U.S.P. 2,422,166. Process of Producing 
Aromatic Compounds. J. K. Dixon 
and D. R. May to American Cyanamid 
Company. 

The process of this patent differs from 
that of U. S. patent 2,422,163 essentially 
only in that a zirconium oxide catalyst 
is employed. 


U.S.P. 2,422,169. Production of Aromatic 
Compounds. D. R. May and J. K. 
Dixon to American Cyanamid Com- 

any. 

he process of this patent differs from 
that of U. S. patent 2,422,163 essentially 
only in that a titanium oxide catalyst is 

employed. z 


U.S.P. 2,422,171. Method of Producing 
Aryl Compounds, K. W. Saunders to 
American Cyanamid Company. 

The process of this patent differs from 
U. S. patent 2,422,163 essentially only in 
that a magnesia-alumina-silica catalyst, 
such as Attapulgus clay, is employed. 


U.S.P. 2,422,318. Production of Aromatic 
Compounds. M. G. Sturrock and T. 
Lawe to Dominion Tar & Chemical 
Company, Ltd. 

A paraftin having at least 2 C atoms 
and having 2 aryl substituents attached 
to one of those C atoms is heated toa 
temperature (of at least 350° C.) which 
will cause decomposition of this com- 
pound. into a plurality of aromatic com- 
pounds in the presence of a catalyst con- 
sisting of a metal silicate whose metal 
belongs to group IV (a) of the periodic 
table, e.g., zirconium silicate. Mononu- 
clear aromatics are obtained by the 
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treatment of asymmetric mononuclear 
diaryl ethanes. 


U.S.P. 2,422,501. Apparatus for Carrying 


Out Chemical Reactions in the Pres-’ 


ence of Finely-Divided Powder. B. E. 
Roetheli to Standard Oil Development 
Company. 

The apparatus according to this pat- 
ent is used in processing gaseous ma- 
terial, such as hydrocarbon gases and 
vapors, at high temperatures for short 
reaction periods. The apparatus com- 
prises a vertical reaction chamber, a 
conduit for introducing the gases to be 
treated at one end of the chamber, a 
separate conduit for introducing a 
stream of hot powder into the chamber, 
and a third conduit connected with the 
opposite end of the chamber for with- 
drawing a mixture of powder and 
gaseous products from the chamber. 
Adjacent to this last named end of the 
chamber means are provided for sepa- 
rating powder from gaseous products. 
A cooling medium is injected into the 
gaseous reaction products immediately 
after their separation from the powder. 
The separated powder is heated in a 
separate chamber to a temperature ma- 
terially above that maintained in the re- 
action chamber. The heated powder is 
transferred through the above named 
separate conduit which is in open com- 
munication with the heating chamber, 
directly to the reaction chamber. A 
plurality of fixed orifices is arranged at 
spaced points within this separate con- 
duit adapted to restrict the passage of 
powder between the heating chamber 
and the reaction chamber. A sealing gas 
can be introduced between these orifices. 


U.S.P. 2,422,692. Conversion of a Nor- 
mally Gaseous Olefin Other than 
Ethylene to Isobutane. W. J. Mattox 

‘ to Universal Oil Products Company. 
A hydrocarbon fraction containing 

ethylene and a higher mol weight nor- 

mally gaseous olefin, such as a mixture 
of ethylene with propylene or butylene, 
is treated with a solid polymerizing 
catalyst comprising silica and phosphoric 
acid, or alumina, or thoria, or titania, or 
zirconia, in the presence of a non- 

olefinic liquid hydrocarbon diluent at a 

temperature of 200-500° C., a weight 

hourly space velocity of 0.5-20, and a 

pressure of 100-1000 psi. The weight 

ratio of non-olefinic liquid hydrocarbon 
to the normally gaseous olefin is main- 

tained at not less than 1:1. 


U.S.P. 2,422,791. Endothermic Catalytic 
Conversion of Hydrocarbons. F. W. 
Leffer to Universal Oil Products 
Company. 

Hydrocarbons are. continuously endo- 
thermically converted in contact with 
subdivided solid catalyst in a reaction 
zone, Contaminated catalyst is regen- 
erated by burning carbonaceous matter 
in a regenerating zone. Resultant hot 
combustion gases are separated from 
the regenerated catalyst. The latter is 
returned to the reaction zone. Fresh 
combustion gases are mixed with the 
combustion gases from the regenerating 
zone and the resultant mixture is con- 
tacted with a solid heat retentive ma- 
terial. The thus heated material is con- 
tacted with a fluid heat transfer medium. 
The thus heated fluid medium is intro- 
duced to the reaction zone to supply 
heat for the endothermic conversion re- 
action. 


U.S.P. 2,422,793. Conversion of Fluid 
Hydrocarbons. J. McAfee to Universal 
Oil Products Company. 


In a process wherein a bed of sub- 
divided solid contact material is main- 
tained in each of a plurality of confined 
zones between and through which it js 
continuously circulated and in at least 
one of which it accumulates volatile fluid 
undesirable for transmission with the 
solid particles to the other . confined 
zones, the stream of solid particles being 
transferred from the one confined zone 
to the other is purged of the undesirable 
fluid. For this purpose a stream of the 
solid’ particles and accumulated fluid is 
directed from a point below the upper 
extremity of the bed in one zone into a 
separate stripping zone where the solid 
particles are caused to fall downwardly 
through a free space counter-current to 
an ascending stream of stripping fluid. 
A substantially lower solid particle con- 
centration is .maintained in. said free 
space than prevails in the bed in the 
zone in question. The stripping fluid to- 
gether with the undesirable fluid is then 
removed from the stripping zone. The 
purged solid particles are passed down- 
wordly in the form of a relatively dense 
column into a stream of transporting 
fluid wherein they are suspended. The 
suspension obtained is directed into the 
other confined zone. The height of the 
relatively dense column is maintained 
constant by controlling the rate at which 
solid particles are supplied from the bed 
into the stripping zone in response and 
in inverse relation to minor variations in 
the height of the column. The process is, 
for example, useful in the cracking of 
hydrocarbon oil. 


U.S.P. 2,422,798. Hydrocarbon Reactions 
in the Presence of Aluminum Halide- 
Olefinic Ketone Complexes. H. Pines 
to Universal Oil Products Company. 
A hydrocarbon is reacted at conver- 

sion conditions in the presence of a 

catalyst which is formed by interacting 

at least 1, but not more than 3 mol pro- 
portions of AlCl, or AIBrs with an 
olefinic ketone, such as mesityl oxide. 

The process is, for example, useful in 

the alkylation, dealkylation, and isomer- 

ization of hydrocarbons. 


U.S.P. 2,422,991. Production of Hydro- 
polymers. L. C. Strang to Anglo- 
Iranian Oil Company, Ltd. 

An olefinic feed stock comprising 
n-butenes and isobutene in a ratio of be- 
tween 1.5:1 and 2.5:1 and propene in a 
proportion of 60-130% by wt. of the iso- 
butene content of the feed stock is cata- 
lytically polymerized at a temperature of 
160-190° C. Polymer products obtained 
are subjected to non-destructive cata- 
lytic hydrogenation. If a pressure ol 
250-1400 psi. is employed in the poly- 
merization, the product obtained by 
subsequent hydrogenation will have an 
octane number of not less than 90. The 
polymerization catalyst can, for example, 
consist fo copper phosphate, cadmium 
phosphate and phosphoric acid, and the 
hydrogenation catalyst can be a nickel- 
tungsten sulfide catalyst. 


U.S.P. 2,423,013. Method and Apparatus 
for Contacting Gases with Particle 
Form Solid Materials. L. P. Evans to 
Socony-Vacuum Oil Company. 
A particle form solid contact mass !S 

moved through a confined reaction zone 

as a compact column of downwardly 
flowing particles while gaseous hydro- 
carbons are passed at conversion condi- 
tions longitudinally and concurrently 
through this particle column. The re 
of gases near the lower end of this 
column is baffled so as to cause it to 
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flow in an upwardly sloping direction 
through a plurality of relatively short 
individual columns of the solid formed 
at a plurality of levels within the lower 
end of the column. The individual col- 
umns progressively decrease in length 
towards the lower end of the column. 
The gas is disengaged from the solid at 
the surfaces of the individual columns 
and withdrawn from the vessel without 
substantial entrainment of the solid. 


U.S.P. 2,423,045. Liquid Phase Catalytic 
Reactions of Hydrocarbons. H. J. 
Passino and J. S. Rearick to The 
M. W. Kellogg Company. 

A hydrocarbon reactant and a catalyst 


immiscible with one another are dis- 
solved in a normally liquid solvent con- 
sisting of carbon halides containing at 
most a minor proportion of halogen 
atoms other than fluorine and contain- 
ing in each molecule at least 6 F atoms 
for each halogen atom other than F. 
The solution formed is maintained at 
suitable reaction conditions for a time 
effective to complete the desired cata- 
lytic reaction in the liquid phase. In- 
organic halide catalysts can, for example, 
be employed in the process for the 
isomerization of paraffins, for effecting 
condensation of olefins, or for cracking 
high-boiling hydrocarbons. Useful sol- 
vents are, for example, C;Fi, CeFuCh, 
C:FeHs, CrF2ChH.. 





HYDROGENATION, DEHYDROGENATION, AROMATIZATION 





U.S.P. 2,422,485. Production of Xylidine 
and Toluene. R. M. Hill to Standard 
Oil Development Company. 

A naphthenic naphtha containing 60- 
70% otf naphthenes including methyl 
cyclohexane is mixed with hydrogen 
and nitroxylene, and the mixture is con- 
tacted with a reforming catalyst, such as 
an alumina-molybdenum oxide catalyst, 
at a temperature of 850-950° F. and un- 
der a pressure of 200-300 psi. The 
methyl cyclohexane is thereby converted 
to toluene and the nitroxylene to xyli- 
dine. The reaction products are frac- 
tionally distilled to recover toluene, 
xylene and xylidine separately. A por- 
tion of the xylene is subjected to nitra- 
tion and the nitrated xylene is recycled 
to the reforming operation. The amount 
of nitroxylene added to this operation is 
preferably such as to provide by its 
exothermic hydrogenation a substantial 
portion of the total heat required for the 
endothermic reforming of the methyl 
cyclohexane. 


U.S.P. 2,422,670. Selective Demethyla- 
tion of Paraffinic Hydrocarbons. 
V. Haensel and V. N. Ipatieff to Uni- 
versal Oil Products Company. 

A paraffin containing a quaternary C 
atom and having attached thereto an 
alkyl radical of at least 2 C atoms is 
commingled with hydrogen in a ratio of 
at least 1.6 mols of hydrogen per mol 
of the paraffin. The mixture is reacted 
in the presence of a hydrogenating cata- 
lyst, such as a metal of the iron group, 
at a temperature of 175-375° C. and un- 
der pressure of from atmospheric to 300 
atm, The terminal methyl group of the 
alkyl radical of the paraffin is replaced 
by hydrogen. The reaction is terminated 
prior to the splitting from the paraffin 
molecule of an alkyl group of more 
than one C atom and prior to scission 
of any of the bonds of the quaternary 
C atom. A demethylated paraffin having 
the quaternary C atom configuration is 
thus obtained. When 2,2,3-trimethylpen- 
tane is employed as the starting ma- 
terial, the end methyl radical not at- 
tached to either the quaternary of the 
tertiary C atoms is removed and triptane 
is formed. 


U.S.P. 2,422,671. Process for Lowering 
the Molecular Weight of Nonaromatic 
Hydrocarbons. V. Haensel and V. N. 
Ipatieff to Universal Oil Products 
Company. 

The process of this patent is similar to 
that of the U. S. patent 2,422,670. An 
aliphatic hydrocarbon containing a qua- 
ternary C atom is employed as the 
charge material. A temperature of 300- 
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700° F. is used for the reaction in the 
presence of a Ni-containing catalyst pre- 
viously reduced at a temperature of 
800-1100° F. The product is a saturated 
hydrocarbon of lower mol weight also 
containing a quaternary C atom. There 
is no minimym requirement for the 
amount of hydrogen to be added. Naph- 
thenic hydrocarbons can be treated in 
the same manner. 


U.S.P. 2,422,672. Selective Demethyla- 
tion of Trimethylpentanes to Form 
Triptane. V. Haensel and V. N. Ipa- 
tieff to Universal Oil Products Com- 
pany. 

An isooctane fraction comprising 2,2,- 
4-, 2,2,3-, 2,3,4-, and 2,3,3-trimethyl- 
pentanes and higher boiling compounds 
is fractionated to remove these higher 
boiling compounds. The remaining 
trimethylpentanes are further fraction- 
ated to separate 2,2,4-trimethylpentane 
from a fraction comprising the other 
trimethylpentanes. This fraction and a 
hydrogen fraction are separately heated 
to a selective demethylation tempera- 
ture and then mixed. The heated mix- 
ture obtained is contacted with a nickel 
catalyst at about 500° F. and at a pres- 
sure of about 500 psi. The pressure of 
the products of this demethylation is 
reduced to about 200 psi. to separate a 
hydrogen fraction which is recycled to 
the demethylation. The pressure of the 
products is then further reduced to 


‘about 70 psi to separate a methane frac- 


tion. The remaining products are frac- 
tionated to separate an overhead fraction 
containing 2,2- and 2,3-dimethylbutanes 
from higher boiling products. The latter 
are further fractionated to separate a 
triptane fraction from higher boiling 
trimethylpentanes. 


U.S.P. 2,422.673. Treatment of Alkyl 
Aromatic Hydrocarbons. V. Haensel 
and V. N. Ipatieff to Universal Oil 
Products Company. 

The process of this patent is similar 
to that of U.S. Patent 2,422,670. An aro- 
matic hydrocarbon having an alkyl side 
chain of at least 2 C atoms is here em- 
ployed as the starting material. The 
demethylation reaction is performed at 
a temperature of 3560-650° F. and at a 
pressure not exceeding 1000 psi. At least 
one methyl group is removed from the 
side chain. An ethyl benzene is thus ob- 
tained from a propyl benzene. 


U.S.P. 2,422,674. Selective Demethyla- 
tion of Saturated Hydrocarbons. V. 
Haensel and V. N. Ipatieff to Uni- 
versal Oil Products Company. 

A paraffin with more than 4 C atoms, 











or an alkyl aromatic having an alky| 
group with at least 2 C atoms, or a 
saturated alkyl hydroaromatic having 
such a side chain is reacted with hydro. 
gen in the presence of a hydrogenation 
catalyst at a temperature of 350-750° F. 
and a total pressure of from atmospheric 
to 3000 psi. A molar ratio of hydrogen 
to hydrocarbon of 1.7-11.2 and a liquid 
hourly space velocity of 0.5-8.0 are 
maintained. The temperature, the total 
pressure, and the hydrogen partial pres- 
sure are chosen on the basis of a directly 
proportional relationship between the 
temperature and the logarithm of the 
pressures over the indicated ranges 0 
that a higher temperature within the in- 
dicated range is employed with a higher 
total pressure and a higher partial pres- 
sure to effect the splitting from the 
hydrocarbon employed of only a methyl 
group or groups in the form of methane. 


U.S.P. 2,422,675. Selective Demethyla- 
tion of Saturated Hydrocarbons. V. 
Haensel and V. N. Ipatieff to Uni- 
versal Oil Products Company. 

A paraffinic hydrocarbon with at least 

5 C atoms and including an alkyl group 

of at least 2 C atoms is reacted with 

hydrogen in the presence of a Ni or Co 
metal catalyst at a catalyst temperature 
of 150-385° C. defined by the equation: 

T=0.26 [Tcr—100] + k logw [(147 

P)** (SV)** C] where T=catalyst 

temperature in ° C.; Tor = a tempera- 

ture from 425-650° C. at which the 
catalyst was previously reduced; k = 
18.4-23.3 at an initial absolute partial 
pressure of hydrogen above 3.45 atm; 

k = 25-30.7 at an initial absolute partial 

pressure of hydrogen below 3.45 atm; 

P = the initial absolute partial pressure 

of hydrogen in atmospheres; (SV) = 

the hourly liquid space velocity at which 
the paraffinic hydrogen is charged; C= 
the conversion of the charged hydrocar- 
bon into lower boiling saturated hydro- 
carbons expressed as % by volume of 
the charged hydrocarbon. Neopentane 
can, for example, be produced by this 
process from neohexane. Cycloparai- 

finic hydrocarbons with at least 8 C 

atoms and including an alkyl group o! 

at least 2 C atoms can also be de- 

methylated by this process. 


U.S.P. 2,422,802. Dehydration of 
Diacetone Glycol to Form a Meth 
Pentadiene. W. T. Schelling and J. 
Anderson to Shell Development Com- 
pany. ; 
Acetone is condensed to diacetone 

alcohol which is then catalytically hy- 
drogenated to diacetone glycol. The lat- 
ter is catalytically dehydrated to methy! 
pentadiene by heating it in the liquid 
phase and in the presence of a dehydre 
tion catalyst, e.g., of iodine, under sult- 
able conditions in a dehydration zone 
direct communication with a fractiona- 
tion zone. Water is continuously added 
to the top of the fractionation zone 
while distilling therefrom an overhea 
distillate comprising the desired methyl 
pentadiene, unsaturated alcohol inter 
mediate, ether by-products, light ends, 
water and ether by-products from the 
unsaturated alcohol intermediate. The 
unsaturated alcohol intermediate is ™ 
cycled to the dehydration zone. 


U.S.P. 2,423,029. Process for Producing 
Olefins. E. J. Houdry to Houdry Prot 
ess Corporation. ; C 
A paraffin hydrocarbon with 45 ¢ 

atoms is dehydrogenated in the presente 

of a bed of suitable catalyst under sut 
conditions that the corresponding olehn 
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is obtained practically as the only prod- 
act. The bed of catalyst is subjected to 
a recurring cycle wherein it is alter- 
nately contacted with aliphatic hydro- 
carbon charge including said paraffin 
and regenerated by burning off deposit. 
The contacting portion of this cycle is 
efected under conditions such that the 
catalyst bed supplies heat of conversion 
of the charge with resultant progressive 
decrease in catalyst temperature within 
a range throughout which there is sub- 
stantial dehydrogenation of the charge, 
and the regenerative portion of the cycle 
ic effected under conditions such that 
the heat resulting from the regeneration 
of the catalyst bed is retained by the 
latter with the resultant increase of its 
temperature substantially compensating 
for the preceeding temperature loss. 
During the contacting portion of the 
cycle an olefin of the same number of C 
atoms is charged together with and in 
addition to the paraffin. This olefin is 
dehydrogenated under the operating 
conditions and, in addition to the cor- 
responding diolefin, a coky deposit is 
obtained which is in excess of the 
amount required to restore during re- 
generation of the catalyst bed the heat 
lost during conversion of the olefin. The 
proportion of olefin to paraffin is con- 
trolled so that the total coky deposit 
produces upon burning and stores with- 
in the catalyst bed substantially the 
amount of heat fequired in the conver- 
sion of the total charge. 


US.P. 2,423,163. Conversion of Hydro- 
carbons. C. L. Thomas to Universal 
Oil Products Company. 

Hydrocarbons boiling above the gaso- 
line range, are converted in the presence 
of a mechanical mixture of a porous 
supporting material, such as gamma 
alumina, and sublimed molybdenum ox- 
ide. Hydro forming or dehydrogenation 
can, for example, be carried out with 
this catalyst at 800-1200° F. 


U.S.P. 2,423,328. Process for Cyclizing 
Hydrocarbons. E. T. Layng to The 
M. W. Kellogg Company. 

Paraffinic hydrocarbons within the 
gasoline boiling range are contacted 
with a dehydrogenation and cyclization 
catalyst at a suitable temperature and 
space velocity, e.g., at a temperature of 
8/5-1025° F. and at a pressure of 30- 
450 psi., in the presence of 0.5-8 mols of 
added hydrogen .per mol of hydrocar- 
bon. The contact is effected in a plu- 
tality of successive stages. The reaction 
products from the first stage are treated 
I an intervening stage to eliminate 
olefins therefrom hy catalytically hy- 
drogenating them to paraffins prior to 
their Passage to the second stage. 
Superior motor fuel can thus be obtained 
‘rom paraffinic naphtha, 


USP, 2,423,418. Process for Producing 
Alkadienes by Dehydrogenating 
Alkenes. C. M. Stone and K..J. Korpi 
to The Texas Company. 

Alkadienes are produced from alkenes, 

*g., 1,3-butadiene from n-butene, by 

massing into a reaction zone maintained 

pe temperature of 800-1300° F. and in 
hae With an alumina catalyst con- 

ae a minor proportion of CuSO, a 

— mixture of an alkene, SO: and 

of — The sum of the partial pressures 

: ne and SO, in this mixture shall 

a stantially below one atmosphere, 

a tably below 0.85 atm. At least 1 

of Steam and at least 0.1 mol of 

(e.g 0.25-1.0 mol) shall be con- 


tained ; . 
ned in the gaseous mixture per mol 
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of alkene. The SO: works as a hydrogen 
acceptor or secondary reactant in this 
process. 





DESULFURIZATION 





U.S.P. 2,423,176. Production of Aromatic 
Hydrocarbons. R. M. Cole to Shell 
Development Company. 
Sulfur-bearing olefinic petroleum frac- 

tions are treated with hydrogen at a 
temperature of 450-850° F. in the pres- 
ence of a self-active hydrogenation cata- 
lyst, such as WS:, NisS., FeS., etc., un- 
der conditions such that the S-content of 
the material is reduced while incom- 
pletely hydrogenating the olefins. The 
product obtained is mixed with a satu- 
rated isomerized hydroaromatic fraction 
as obtained in a later stage of the proc- 
ess. A mixture containing less than 0.1% 
S is thus produced. This mixture is 
treated with hydrogen at a temperature 
of 850-1000° F. in the presence of a de- 
hydrogenating sulfide of a metal of the 
iron group, e.g., Ni:Ss or a mixture of 
NisSs and WS:, under conditions such 
that further desulfurization, dehydro- 
genation of naphthenes and a substantial 
saturation of olefins is effected. Aro- 
matic products are removed. The re- 
mainder is fractionated to separate a 
fraction rich in non-hydroaromatic naph- 
thenes. This fraction is subjected to 
catalytic isomerization, e.g., by means of 
a Friedel-Crafts type catalyst, producing 
hydroaromatic naphthenes. At least a 
portion of this isomerized material is re- 
cycled as the aforementioned hydroaro- 
matic fraction to the second hydrogen 
treatment. Toluene can, for example, be 
obtained as the predominant aromatic 
product. 


U.S.P. 2,423,238. Production of Gaseous 
Hydrocarbon Products Free from 
Volatile Sulphur Compounds: C. O. 
ow to Air Reduction Company, 
nc, 

Hydrocarbon gases and vapors are 
absorbed in an absorbing oil, such as 
gasoil. An oil-soluble cuprous com- 
pound, e.g., cuprous naphthenate, is in- 
troduced, whereby the sulfur compounds 

resent in the gases or vapors, viz., free 

25, mercaptans and disulfides, are con- 
verted to non-volatile forms. The ab- 
sorbed hydrocarbon gases and vapors 
are then recovered, free from the sulfur 
compounds, from the absorbing oil by 
vaporization. 





HEAVY OILS AND WAXES 





U.S.P. 2,421,968. Method of Conveying 
Fluids. A. H. Schutte to The Lummus 
Company. 

A high melting point, normally solid 
crystalline hydrocarbon material (wax) 
is rendered transportable at a tempera- 
ture below its m.p. and transported to a 
distant point through a pipe line by 
liquefying the material, emulsifying the 


liquefied material with water and air,” 


cooling the emulsion to a pumping tem- 
perature below the m.p. of the material 
to solidify at least a portion of the ma- 
terial and thereby stabilize the emulsion. 
After pumping the thus treated emulsion 
through the pipe line, the water is sepa- 
rated from the hydrocarbon material. 
U.S.P. 2,422,075. Stabilized Lubricating 

Emulsions. M. D. Bray to The Texas 

Company. 

The lubricating emulsion according to 
this patent comprises an emulsion of 
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mineral oil-in-water and a guanidine salt 


of a soap-forming saturated fatty acid, 
such as guanidine stearate, as the 
emulsifying agent. An alkylolamine salt 
can also be present in amounts sufficient 
to stabilize the emulsion at elevated tem- 
peratures. For example, stearates of 
ethanol amines or propanol amines can 
be employed. 


U.S.P. 2,422,206. Method of Preparing 
Composition of Matter Suitable for 
Use as a Lubricant and as an Addi- 
tion Agent to Lubricants. J. M. Mus- 
selman to The Standard Oil Company 
of Ohio. 

A phosphorus sulfide is reacted at a 
temperature of at least 270° F. with an 
ester type wax in the presence of at least 
10% of a mineral oil as a diluent. The 
yield of the reaction product is improved 
and the formation of a phosphorus and 
oxygen containing by-product is mini- 
mized by the presence of the diluent. 
The composition formed is utilized 
either as a lubricant or as an additive 
for mineral oils to improve their lubri- 
cating properties. 


U.S.P. 2,422,243. Lubricating Composi- 
tion. A. T. Knutson and E. F. Graves 
to The Lubri-Zol Corporation. 

A major proportion of mineral lubri- 
cating oil is —— with a compound of 


the formula R—S—OR’ where R is an 
aliphatic substituted aromatic radicle 
and R’ is hydrogen, an organic radicle, 
or basic radicle. p-Ethyl benzene sul- 
phinic acid or its esters are examples of 
the additive employed. It is used in an 
amount sufficient to impart extreme 
pressure properties to the lubricant. 


U.S.P. 2,422,247. Lubricants, etc., Con- 
taining Waxy Hydrocarbons and a 
Ketone-Aromatic Condensation Prod- 
uct as Wax Modifier. E. Lieber and 
A. F. Cashman to Standard Oil De- 
velopment Company. 

The oil composition according to the 
patent comprises a waxy mineral lubri- 
cating oil base and a pour depressing 
amount of a Friedel-Crafts condensation 
product of an aliphatic ketone with less 
than 10 C atoms and a low m. w. aro- 
matic compound of the general formula 
ArRa, where Ar is an aromatic nucleus, 
at least one R is replaceable hydrogen 
and the other R’s are hydrogen, halogen, 
alkyl, aryl, aralkyl, alkoxy, or hydroxy 
radicals. The condensation product em- 
ployed as the additive shall be substan- 
tially non-volatile under fire and steam 
distillation conditions at temperatures 
up to 600° F. The condensation product 
can, for example, be obtained by reac- 
tion of a dialkyl ketone with less than 5 
C atoms with naphthalene. It can also 
be utilized for modifying wax. 


U.S.P. 2,422,275. Compounded Lubricat- 
ing Oil. C. Winning and D. T. Rogers 
to Standard Oil Development Ca. 
The extreme pressure lubricant ac- 

cording to the patent consists essentially 

of a mineral lubricating oil and con- 
tains 0.02-15% of a product obtained by 
reacting 1-3 mol proportions of an ali- 
phatic or alicyclic compound which con- 
tains an unsaturated C-to-C linkage, at 

a temperature of 20-140° C. with 1 mol 

proportion of a sulfur halide, and by fur- 

ther reacting %-10 mol proportions of 
the product thus formed with 1 mol pro- 

portion of an aromatic compound at a 

temperature of 40-160° C. The additive 

can, for example, be obtained by react- 
ing 1-3 mol parts of an olefin with 1 mol 


part of sulfur monochloride, and ¥ to 
10 mol parts of the product obtained 
with 1 mol part of phenol. 


U.S.P. 2,422,276. Compounded Lubricat. 
ing Oil. L. A. Mikeska to Standard 
Oil Development Company. 

The product of this patent is similar 
to that of U. S. patent 2,422,275. In the 
present case % to 10 mol proportions of 
the reaction product first obtained in ac. 
cordance to U. S. patent 2,422,275 are 
reacted with a compound of the formula 
R-Ar-OT where Ar is an aromatic 
nucleus, R represents at least one ali- 
phatic side chain consisting essentially 
of an alkyl group with at least 20 ¢ 
atoms, and T is hydrogen or a metal 
equivalent of hydrogen of the groups II, 
III, IV, or VIII of the periodic table. 


U.S.P. 2,422,278. Lubricating Oil Com. 
position. D. W. Young and J. D. Cal- 
fee to Standard Oil Development Co. 
To improve the viscosity index of a 

lubricant, a relatively small amount of a 

reaction product of the polymerized 

methyl pentadiene (e.g., 2-methyl penta- 

diene-1,3) with a mol weight of 8000- 

25,000 and a maleic anhydride compound 

is dissolved in the hydrocarbon oil, 


U.S.P. 2,422,443. Condensation of Hy- 
drocarbons. W. A. Smith. 
Petroleum hydrocarbons of relatively 

small complexity, such as California 
crude oils, are chemically condensed into 
hydrocarbons of greater complexity by 
treating the starting material with HCI 
gas. The thus treated hydrocarbons are 
contacted for a substantial interval with 
acid-activated clay and an oxide of Cu at 
a temperature above 400° F. but below 
that which would cause degradation of 
the hydrocarbons. The chemically con- 
densed ‘product is separated from the 
clay and copper oxide. Crude oils con- 
taining relatively large amounts of light 
bodied lubricating components can thus 
be changed to oils which contain heavy 
bodied components such as are, for ex- 
ample, desirable in the lubrication of 
aircraft engines. 


U.S.P. 2,422,585. Lubricant. T. H. Rog- 
ers, R. W. Watson and J. W. Starrett 
to Standard Oil Company of Indiana. 
A major proportion of a lubricating 

hydrocarbon oil is mixed with 0.01-5 
percent by weight of a sulfurized terpene 
and 0.001-10 percent of the neutralized 
reaction product of phosphorus sulfide 
with a hydrocarbon, such as an olefin 
polymer. The lubricant is non-corrosive 
and resistant to oxidation, 


U.S.P. 2,422,630. Preparation of Lubni- 
cants. J. M. Musselman and H. PF. 
Lankelma to The Standard Oil Com- 
pany of Ohio. ; 
A product suitable for use as a lubri- 

cant and as an addition to lubricating 

oils is obtained by heating an organic 

thiophosphate reaction product of 4 

phosphorus sulfide and an aliphatic oxy 

gen-containing organic compound to 4 

temperature above 275° F. for a lengt 

of time to form a separable sludge co™ 
taining P, and a desired decomposition 
product with a P content of less than 
half that of the thiophosphate starting 
material and most of the S content 
thereof. The desired decomposition 
product .is separated from the sludge 

The product can be applied as such 1 

lubricating gearings, etc., or it can 1 

compounded with a lubricating oil I 

amounts of 0.5-5 percent, or more. 
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gon your clogged up tubes with the heavy deposits 
sticky scale! 

ough-to-clean tubes are “duck soup” for this extra 
bwerful Wilson EP Series motor. Size for size, it gener- 
ates up to 40%, more power—on the curve: or in the 
straightaway—than ordi motors. It drives through 
heavy deposits without stalling or slipping. 

Yes, after years of proven performance, this same 
Wilson EP Series motor still leads the field for power, 
speed and economy. 

The secret of these extras in power, speed and econ- 
omy? It’s in the six-bladed, light-bladed construction. 
With the EP motor you get higher torque at any speed 
because six blades produce a smoother flow of power 
. . . 12 powerful impulses per revolution. Light blades 
eliminate the need for expensive cylinder replacement. 
Automatic valving of operating air means less air-con- 
sumption . . . a minimum of back pressure. Its six blades 
eliminate “dead” center . . . make it easy to start—hard 
to stall. Why not see your local Wilson Representative 
about cost cutting EP Motors today? 
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Air Motor with 
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new lubricant is valuable under extreme 
pressure conditions and it is non-corro. 
sive and very stable. 


MAX-MIN MODEL— => 
peratures reached 
since last setting 






U.S.P. 2,422,769. Lubricant. E. S. Blake 
and K. L. Godfrey to Monsanto 
Chemical Company. 

The lubricant comprises a major pro- 
portion of a lubricating oil and a minor 
proportion of a chlorbenzyl ester of an 
alkyl xanthic acid, wherein the chlorine 
is linked to the phenyl nucleus of the 
benzyl group. Ten percent of trichlor. 
benzyl ethyl xanthate can, for example, 
be employed as the additive. Extreme 
pressure properties are imparted to the 
oil. 





U.S.P. 2,422,881. Lubricating Oils. C. M. 
Blair, Jr., to Petrolite Corporation, 
Ltd. 

The product referred to in this patent 
consists of a mineral lubricating oil and 
a relatively small amount of an aliphatic 
saturated alcohol-alpha-beta unsaturated 
dicarboxy acid-unsaturated aliphatic al- 
cohol condensation product. The satu. 
rated alcohol contains 8-22 C atoms, 
the acid not over 5 C atoms, and the un. 
saturated alcohol at least 3 intervening 
C atoms between the C atom to which 
the OH group is attached and the near. 
est ethylenic C atom. This condensation 
product results from a reaction in which 
the molal proportions of the alpha-beta 
unsaturated dicarboxy acid to the m- 
saturated alcohol are within the range of 
1.5-2.5 and the saturated alcohol reactant 
is such that the total equivalents 
alcoholic reactants is about equal to the 
equivalents of dicarboxy acid used. An 
amount of 0.025-5 percent by weight 
the additive, on the basis of the lubr:- 
cating oil, is employed. For exam 
stearyl alcohol can be used as the satv- 
rated alcohol, oleyl alcohol as the u- 
saturated alcohol, and maleic anhydrid 
fumaric acid, or citraconic anhydride as 
the dicarboxy acid component for t! 
additive. The viscosity index of the 
lubricant is increased by the additive 
while the pour-point is lowered. 





’ 


U.S.P. 2,423,144. Emulsifiable Hydrocat- 
bon Oils and Emulsions Thereof. | 
W. Gregg to Shell Development ¢ 
The emulsifiable oil according to this 

patent comprises a major proportion 0 

a hydrocarbon oil having dissolved 

therein an organic oil-in-water emuls- 

fier, e.g. a soap type emulsifier, and a 

, t ES alkali metal tetraphosphate in an amoutl 

In temperature ; , too, W sufficient to stabilize the emulsion to be 

TON leads the -vay! The sturdy, all-metal forméd, such as for instance 0.3-5 per 

construction cf these WESTON =-_ cent of such compound. The emulsions 


are particularly effective as grinding am 


Le | een —w 





cutting oils. 

U.S.P. 2,423,413. Electrical Insulating It wi 
Oils. F. J. Soday to The United &# you 
Improvement Company. : 
The electrical insulating oil according jobs. 

to this patent comprises an at, abo. 

hydrocarbon oil boiling above 21¢ . 

and containing a mixture of aroma Prom 


hydrocarbons which constitutes at least 

95 percent of the oil. The hydrocarbom 

mixture has a mixed aniline ‘point belo¥ 

15° C. It is preferably separated _ 
petroleum tar produced in the vay 

ALBANY - ATLANTA « BOSTON - BUFFAL® - CHARLGTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE = phase pyrolysis of petroleum oil. Cas 

LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - WEWARK - WEW ORLEANS - NEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH oil can be admixed to the aromatic y Cc l 
ROCHESTER - SAM FRANCISCO . SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. drocarbon oil. 





t § 
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ASBESTOS IN ACTION 


4 Questions 
a Answers Secon os 






TO HELP YOU SPECIFY YOUR ELECTRICAL MOUNTING MATERIAL 


Q: What is Ebonized Asbestos? 


A:Ebonized Asbestos is a combination of asbestos fibres, a binder 
and an insulating compound—an ideal dielectric mounting for 
switches, controls, meters; for compartment linings, testing tables, 
cabinets, bus bar runs and supports. 


Q: What about its dielectric strength ? 


be supplied in thicknesses from ¥“ to 4”. 


Q: How about absorption of moisture and oil ? 


A: Because of its composition, Ebonized Asbestos effectively resists 
the action of moisture and oil. 


Q: Can it withstand shocks, vibration, rapid temperature changes? 


A: Absolutely. This is because Ebonized Asbestos is molded under 
tremendous hydraulic pressure into a dense, tough, monolithic 
sheet that possesses very high mechanical strength. Yet it is readily 
workable; can be drilled and machined as needed. 





It will pay you to keep these points in mind when Nature made 


you lay out your next switchgear or control board itbestos 

° eee 

Obs. If "d lik know 

! there are other facts you'd like to kno Kinshey & Miblitedn bein sal 


about Ebonized Asbestos, we'll give your inquiries is cerue manhial die ian 
Prompt attention. 


KEASBEY & MATTISON 


COMPANY- AMBLER + PENNSYLVANIA 
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A: Ebonized Asbestos has exceptionally high dielectric strength. It can 
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Tse high quality of design and 
construction of Sier-Bath Screw 
Pumps enables them to operate 
continuously for long periods with- 
out maintenance. The pulseless 
flow and vibrationless operation of 
these pumps greatly reduce main- 
tenance cost—there is less wear on 
valves, couplings and other fittings. 
Pipes and joints remain tight and 
require little attention. With main- 
tenance labor costs at an all-time 
high, these are important points 
to consider today in the selection 
of pumps. 





SCREW PUMPS built to SIER-BATH accuracy 
cut 


Made in an up-to-date machine 
shop, accustomed to precision 
methods and equipped with the 
most modern machinery, Sier-Bath 
Screw Pumps always measure up 
to the highest standards required 
by users. They are made in both 
horizontal and vertical models. 


Sier-Bath customers are protected 
from mis-application by the mature 
pump engineering experience of 
this Company’s staff. Send for 
descriptive booklet. 


i 








pulseless flow @ on 


cost 


ADVANTAGES: 
” 


@ low maintenance 
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Plastics Industry Growth 
To Continue, Samaras Says 


The United States plastics industry 
will continued its phenomenal growth 
for at least another five years Dr. N. N. 

Samaras, director of research for 
Monsanto Chemical Company’s Plastics 
Division (Springfield, Mass.) told the 
11th International Congress of Pure and 
Applied Chemistry in London. 

The growth would be “aided by tech- 
nological developments and abetted by 
a youthful aggressiveness and versatility 
which cannot be denied,” he said. = 

Greatly accelerated research in the 
plastics field during the past eight years 
has béen of considerable influence in the 
tremendous growth of the industry dur. 
ing that time, he pointed out, saying: 
“We can estimate that at least $50 mil- 
lion has been spént in the United States 
on synthetic resin research. since 1939, 
and the number of technically trained 
specialists engaged in this field has 
probably trebled in the last eight years,” 

This research emphasis will have a 
continuing effect on the industry whose 
future growth, according to Samaras, is 
based on development of blends of 
plastics, meehanical alteration of exist- 
ing materials, innovations in mass pro- 
duction techniques, greater supplies of 
basic raw materials, and pioneering of 
plastics research in the field of carbon, 
silicon, sulfur, phosphorus and _ nitrogen 


types. 
Dr. Samaras said that in 1939 the 
United States achieved world plastics 


leadership, producing 250 million pounds 
of intermediates valued at $50 million. 
The real growth occurred during the 
next seven years, however, when pro- 
duction was increased 500 percent, this 
expansion being exceeded only by that 
of synthetic rubber and magnesium. 

Ability to combine with other mate- 
rials has been little developed by the 
industry, the speaker stated. 

Certain economic factors which have 
had great influence on the _ industry 
growth, he said, include: 

1) Steadily declining prices which 
have stimulated wider interest and ap- 
plication. 2) The United States has 4 
relatively abundant and varied source 
of raw materials, and 3) the industry 
has benefited from sustained confidence 
in its ability to make money. Indicative 
of this faith is the fact that the plasics 
producers in the United Sates intend to 
spend an estimated $150 million for & 
pansion of production facilities in the 
1946-1948 period.” 


Assistance Needed in 
Translating Technical Data 


The Department of Commerce's OF 
fice of Technical Services has asked a 
sistance of technical societies, trade 
sociations, other industry groups 3" 
individuals in evaluating 500,000 techn 
cal documents which would be published 
as a compendium of German wartime 
dustrial technology. Much refining da! 
are included. } 

OTS Director John C. Green said that 
experts whd volunteer their services 
will benefit by being the first to scruti 
ize original documents which are in OG" 
man. Such volunteers also may publis 
articles based on the documents in tect 
nical journals under their own ral 
Later they would be available for ® 
in the proposed compendium. 
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NEW EQUIPMENT 





_.. MANUFACTURERS’ = LITERATURE... 








FOR FREE COPIES OF MANUFACTURERS’ 


LITERATURE OR MORE INFORMATION ON 


PRODUCTS DESCRIBED ON THESE PAGES, USE THE MAILING CARD INSERTED IN THIS ISSUE 





1—Electronic Area Meter 


A new electronically-operated area me- 
ter has been designed by Bailey Meter 
Company to measure accurately the more 
viscous liquids; black liquor, tar chemi- 
cals, distillates, and refrigerants as well 
as freer flowing liquids: water, oil, gaso- 
line, etc. It consists of a specially de- 
signed telemetering transmitter con- 
nected to a standard Bailey electronic 
receiver. The transmitter is easily in- 

















Bailey electronic area meters. Weight loaded 
transmitter at left and, right, spring loaded 
transmitter. 


stalled in the pipe line, much like a 
valve. 

This area meter is said to have several 
advantages over other types of flow me- 
ters: its installation is simplified as the 
recorder is constructed of packaged elec- 
tronic components which do not need to 
be carefully leveled and are not affected 
y vibration; the recorder may be cali- 
brated to read in terms of volumetric 
units:thereby reducing errors due to 
density changes; two transmitters may 
be connected to the same recorder to 
measure the ratio, sumt or difference of 
two flows, 


CHECK THE CARD AT PAGE 240 


2—Pipe Leak Clamp 


Harman Products Company, Inc., 940 
est Redondo Boulevard, Inglewood, 
alifornia js offering a high pressure 
Pipe leak clamp for pressures up to 

Pounds. It is designed for applica- 





Harman Pipe Leak Clamp 


tion to corroded pipes and for perma- 
nent repair applications for oil, gas and 
water piping. They are made of stainless 
steel invsizes to fit pipe from 2 inches 
to 8 inches. Larger sizes can be provided 
upon request. 

The clamps are provided with a lami- 
nated inner surface of synthetic rubber, 
which compresses into corroded areas as 
the device is applied. Maximum weight 
is six pounds so installation can be done 
by one man. 


CHECK THE CARD AT PAGE 240 


3—Differential Pressure Indicator 


Barton Instrument Company has an- 
nounced the new Model 181 differential 
pressure indicator featuring a six-inch 
dial for easier visibility; wide differen- 
tial pressure range (0-50 inches of water 
up to 0-200 psi); universal mounting and 
an improved vapor-proof case. It is con- 
structed of drawn bar stock and has 
brass rupture-proof bellows. Static pres- 
sure ratings extend up to 3000 psi. Size 
of the indicator is 7% inches diameter, 
depth 4% inches. 


CHECK THE CARD AT PAGE 240 





Differential Pressure Indicator 
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4—Acid-Resistant 


Farris Engineering Corporation, Pali- 
sades Park, N. J., has developed a line 
of corrosion, resistant safety and relief 
valves aimed to effect a marked reduc- 
tion in valve maintenance costs on in- 





Ferris Acid-resistant Valve 


stallations handling corrosive vapors or 
gases. 

“Hastelloy-C” is used for the inserted 
nozzle and the valve disc and, in cer- 
tain models, for the complete valve body. , 

All working parts of the valve are 
isolated behind a vapor proof “Farri- 
Seal” curtain. This protective seal is a 
flexible material attached to the disc at 
one end and the flanged disc guide at 
the other, in such a way as.to completely 
isolate the working parts from the gas 
or vapor within the body of the valve. 

Valves are available with flange con- 
néctions in sizes from % to 2-inch; with 
screwed connections in sizes. from % 
to l-inch. 


CHECK THE CARD AT PAGE 240 


5—Flow Rule 


The new Foxboro Flow Rule is a 
specially designed 12-inch slide rule for 
computing orifice plate bores, flow noz- 
zles or Venturi throats, and also the 
rate of flow, or the differential created 
across the orifice plate (whether flange 
tapped or full flow tapped) or other pri- 
mary device. It can be used for’ all 
fluids, with or without seals, and covers 
such a wide range of flows and line sizes 
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that it will handle almost any commer- 
‘cial problem. Although its average error 
is well within the accuracy of flow test 
data, it is not intended to replace com- 
putation methods where purchase and 
sale of fluids are involved. It will, how- 
ever, be found to be invaluable for 
checking such calculations. 

The cost of the rule may easily “be 
saved, many times over, where the cor- 


veers, ae Ane, 


Foxboro 
Flow Rule 


rect determination of line size or flow 
rate is important. 

The flow rule is made for The Fox- 
boro Company by Cox & Stevens Air- 
craft Corporation, who developed the 
scale rules used in operation-calculations 
for the B-29 bombers. It is constructed 
on moisture-proof plastic, free from ef- 
fects of warpage or thermal contraction 


or expansion. 
CHECK THE CARD AT PAGE 240 








COOLING TOWER 


—OR WATER FOR ANY 
PETROLEUM NEED 


Not how cheap but how good has 
always been the policy of the builders 
of Layne Well Water Systems. 

For cooling tower—or use in any 
part of the petroleum processing or 
pumping industry, Layne Well Water 

ystems produce large quantities of 
water at an extra low cost. 

These systems are scientifically engi- 
neered to have the rugged quality that 
assures extra long life and freedom 


[AWE 
eA = Pumfod- 


* Layne- 
Lake Charles, La. * 

City * Layne- Northwest Co., Milwaukee, Wis. 
Washington * 








‘ . 
Central Co., Memphis, Tenn. * Northern Co., Mishawaka, Ind. 
Louisiana Well Co., Monroe, La. * Layne- York Co., New 

bd Co., a “A, 
Layne- Co., Kansas City, Mo. * Western Co 


AFFILIATED COMPANIES: + “Tagae- North Co., Stuttgart, Ark. * en on, 5 ee. Va. 





WATER 


from expensive unkeep cost. If you 
have a specific water producing prob- 
lem, Layne engineers will gladly co- 
operate and offer logical and economi- 
cal plans. No obligation. 

Systems of any size—any capacity 
against any head. For further interest- 
ing details and facts, address Layne & 
Bowler, Inc., General Offices, Mem- 
phis 8, Tenn. 


GM Wat 


Layne-Texas Co., Houston, Texas * 


ttle, 
Minn. * International Water 


Minnesota, Minneapolis, 


Lad., Londen, Ontario, Canada * Layne-Hispano Americana, 8. A., Mexico, 
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6—Dry Chemical Extinguisher 


A new 4-pound model dry chemical 
fire extinguisher, known as the Ansul 4 
which has _ received 
high ratings for ef- 
fectiveness from na- 
tional approval agen- 
cies, is announced by © © 
the Fire Extinguisher ~~ 
Division of Ansul 
Chemical Company, 
Marinette, Wis. The 
extinguisher, 19% 
inches long and 3% 
inches in diameter, is 
suitable for extin- 
guishing fires in flam- 
mable liquids, gases, 
solids and electrical 
equipment and also 
for controlling fires 
in ordinary combusti- 
bles. The extinguish- 
ing agent used is 
claimed to be non- 
toxic, non-corrosive, 
non -abrasive and a 
non-conductor of 








electricity. 
Maintenance is 
said to be greatly 


simplified and the ex- 
tinguisher can be 
quickly recharged on- 
the-spot after use. 


Ansul 
Extinguisher 


CHECK THE CARD AT PAGE 240 


7—Cylindrical Cooling Tower 

Patent disclosures by Santa Fe Tank 
and Tower Company of Los Angeles 
reveal a new development in cooling 
tower construction and design, the 
cylindrical tower, the underlying prin- 





Cylindrical Cooling Tower 


ciple, design and_ construction of which 
is entirely new. The cylindrical towet 1s 
designed to eliminate dead air spaces 
which occur in present day rectangulat 
and octagon shaped towers. The new 
cylindrical tower is the first of its kind, 
having been conceived by Santa Fe en- 
gineers only last November. “4 

Also noteworthy, the design is 
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to allow air to enter the tower from any 
int of the entire 360° circumference, 
instead of from only two sides—or two 
4 sides and four corners. This factor ac- | + 
counts for a more even distribution of 
air, and also reduces the need for baf- 
fles or diverters. 

The cylindrical tower may be built in 
either individual or multiple-cell units, 

either of wood or steel construction. 


CHECK THE CARD AT PAGE 240 


8—Drum Handling 


For safe handling of drums which 
must be moved singly or in the upright 
position to prevent spilling, Clark Truc- 
tractor, Division of Clark Equipment 
Company, Battle Creek, Mich., has re- 
cently perfected a new clamping device 






With supé¢rior spring characteristics and high resistance to 
corrosion, K Monel is unequalled for certain difficult pressure 
gage applications. In actual service under the worst corrosive 
conditions, such as Hydrogen Sulphide gas or oil, Helicoid 
Pressure Gages with K Monel Bourdon Tubes have remained 
accurate ten mes longer than gages with stainless steel tubes. 





















K Monel Bourdon tubes are made of Korex 
tubing, with extra-smooth inside wall, for 








; all pressures from 30 p.s.i. to 10,000 p.s.i. 
- ® These tubes are fused to forged Monel 


sockets and tips—no solder, no welding 
Se | rod—providing an integral Monel system. 
Heat-treated to obtain maximum spring 
properties in tube. 





which is easily adapted to any of their 
fork truck models. 


The clamp is self-adjusting for diam- | : . 
eters 211%4 to 24-inch and employs a star | © K Monel Gages cost no more than stain- | 
cam permitting the operator to release | less steel tube gages. Yet they are in- é 
the drum without dismounting. The de- | finitely superior for prolonged accuracy 
and low hysteresis effect. 


vice grips securely throughout trans- 

portation and carries up to 700 pounds. | 
® Try Helicoid Gages now with K Monel 
tubes. Send for your copy of the new 


This new clamp may also be used on 
fork trucks equipped with crane, swing- 
Helicoid Gage catalog. 


ing boom, or special fork extension 
attachments. 


CHECK THE CARD AT PAGE 240 











9—Dual Pilot Control 


Fisher Governor Company, Marshall- 
town, is offering the Fisher “Dual-Pilot 
Level-Trol,” Series 2406-248, of the dis- 
placement type for indicating or record- 


















The Helicoid Movement 
48 is one of many exclusive 
features of the Helicoid 


Pressure Gage. 















“ Sey) a \ BE C é HELICOID GAGE DIVISION 
| = _&* AMERICAN CHAIN & CABLE 









Dual Pilot Level-Trol 
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ing and controlling of liquid levels. They 
are built with separate pilot units for 
each function of operation. The unit can 
be installed and the indicator portion 
set to indicate or record level over the 
full float range and then locked in 

osition. The control function is handled 

y the second pilot, which pilot may be 
adjusted by the operator without danger 
of disturbing indication or recording of 
level within the vessel upon which the 
unit is located. 


CHECK THE CARD AT PAGE 240 


10—D-C Arc Welder 


General Electric Company, Schenec- 
tady, N. Y., has designed a new line of 
heavy-duty, single-operator d-c arc 
welding machines, Type WD-40 series, 
designed for improved welding charac- 
teristics and a 50 percent saving in over- 
all size and weight. Operating at 3500 
rpm, the new welders are available in 
200-, 300-, and 400-ampere NEMA rat- 
ings. 


The arc is easily established and 





G. E. Arc Welder 


maintained with the new welders be- 
cause more than full arc voltage is gen- 
erated instantly after short circuit, there- 
by largely eliminating arc pop-out. Ex- 
cessive weld spatter is reduced because 
current peaks are adjusted for best per- 
formance on any setting. 

New single-dial, dual control com- 
bines flexibility and precision of dual 
control, both broad and precise, with the 
convenience of single-dial control. This 
feature makes it possible for the oper- 
ator to preset the correct current for 
any given job without having to make 
other adjustments after the arc is struck. 

To facilitate inspection and mainte- 
nance, weather-resistant end covers on 
both the welder and the control box 
can be easily removed with a ‘screw- 
driver, making the motor, generator, 
commutator, brushes, and controls read- 
ily accessible. 


CHECK THE CARD AT PAGE 240 


11—Improved Electrode 


Air Reduction Sales Company has an- 
nounced an improved Airco No. 312 
electrode which was originally placed on 
the market two years ago. 

_ According to the manufacturer, the 
improved electrode has two advantages 
over its predecessor: 

1) It can now be used on AC and DC 
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12——Propane Centrifugal 


A successful run-in test of the first 


centrifugal compressor ever to use pro- ° 


pane in a refrigeration cycle—opening a 
new field of possibilities in the process 
industries — has 
been completed by 
Carrier Corpora- 
tion. Set up as a 
self-contained, com- 
plete package, in- 
cluding compressor 
and turbine as well 
as auxiliary oil 
pumps and oil cool- 
ers, the new cen- 
trifugal covers a 
floor area only five 
feet wide by 15 feet 
long. 

This first pro- 
pane centrifugal 
will be installed by 
The Atlantic Refin- 
ing Company in its 
new Point Breeze 
plant. Atlantic will 
use the machine in 
its dewaxing proc- 
ess, in which oil is 
chilled to approximately 25 degrees be- 
low zero in order to congeal and remove 
the wax base. ° 

The unit, model 18T300, will have five 
stages. It is nominally a 2000 CFM com- 
pressor and operates between the levels 





nected to a 1085 HP steam turbine and 
of 21 PSIA inlet pressure and minus 22 
degrees, and discharges into a condenser 
at 195 PSIA. The compressor runs at a 
speed of approximately 9400 RPM and 
requires 975 BHP. It will be direct con- 


ome 


teens aan“ canaries 9 cepemcmcnmr eae iy 


Carrier Compressor Uses Propane 


will operate on 600 pound and 700 de- 
gree steam with 15 pound exhaust. 

Other Carrier gas compressors in this 
same line range in capacity from 1000 
to 30,000 CFM. 


CHECK THE CARD AT PAGE 240 








reverse polarity current. Operating char- 
acteristics are said to be equally good 
on either AC or DC reverse. The former 
312 electrode could be used only on DC 
reverse; and 

2) Preheating of the electrode is no 
longer required with the improved Air- 
co 312 to obtain porosity-free weld de- 
posits. These deposits can be obtained 
by using either the stringer bead or the 
full weave technique. 


CHECK THE CARD AT PAGE 240 


13——Acid Pump 


A safe method of acid handling is pro- 
vided by a manually-operated acid pump, 





Pump for Acid Handling 


supplied by General Scientific Equip- 
ment Company, Philadelphia. 
Corrosive and other liquids flow 


smoothly and stop instantly, they come 
in contact only with the corrosion- 
resistant tube and cannot affect other 
parts. When the pump is removed, acid 
drains completely. 

Pumps are supplied in hand- or foot- 
operated models. Either can be equipped 
with a lead tube for sulphuric, hydro- 
chloric, hydrofluoric and similar acids 
or with a Saran (flexible plastic) tube 
for nitric, phosphoric, acetic acids, per- 
oxide and many other liquids. 


CHECK THE CARD AT PAGE 240 











Internal Pipe Wrench 


14—1Internal Pipe Wrench 


A revolutionary new type of internal 
pipe wrench that is claimed to have sub 
ficient strength to strip a thread without 
losing its grip is offered by Porst Sales 
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’ Heat Absorption 
4 On reversals, CARBOFRAX silicon car- _locities can be reformed at rates heretofore ? Faster ‘ 
bide brick give up heat equally as fast as considered impractical. Two to four min- Saturation 
they absorb it. ute cycles for gases at velocities over 400 Faster 
. iles per hour are now used. Greater out- 
In 35 seconds, 14” split CARBOFRAX ™ “SP 3 Heat Release 
brick release as much heat as fireclay splits P a er a Sine High 
under the same conditions in 600 seconds. SF » : ; 4 'g ‘ 
This exceptional difference is confirmed by Regenerator design requires special atten- Refractoriness 
additional data charted. Unlike ordinary 0M to secure maximum efficiency from A Greater 
tefractories, CARBOFRAX brick offer CARBOFRAX checkers. We suggest that Spalling Resistance 
little resistance to heat flow. The explana- YO" call in our engineers. They = 
tion is found in their high therinal conduc- an opportunity to cooperate. To take a 
Seite romehie 12 ti nar of faced vantage of their experience, simply write 
Oe ee ey ee As F-97, The Carborundum Company, 
Rapidly heated, organic gases at high ve- Refractories Division, Perth Amboy, N. J. 
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By CARBORUNDUM 


TRADE MARK 





“Carborundum” and “Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company 
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132 West Union Street, Pasadena 1, 
Calif. 

Marketed as the “B & D internal 
wrench,” this tool has been successfully 
tested for several months by the plumb- 
ing trade in quickly and easily removing 
broken pipe, close nipples and gate and 
globe valve seats. It consists of a screw 
type mandrel that forces outward three 
gripping dogs until they bite firmly 
into the inside of the pipe. There are 
eight sizes ranging from % to 6-inch 
and it is sold individually or in sets. 

CHECK THE CARD AT PAGE 240 


15—Air Control Valves 


Completely re-designed, standard 
models, an improved line of air control 
valves is announced by Logansport Ma- 
shine Company, Inc. The advanced slid- 


THE FIRST STEP 


GOOD 
MAINTENANCE 


G90D 
PAINTING 





ing piston-type construction eliminates 
valve seats and rod packing, together 
with the wear and maintenance they 
entail. Seventy-nine standard models 
have been made available. 

Balanced construction produces equal 
pressure on both sides of the piston, thus 
assuring effortless operation, the manu- 
facturer declares. Pistons are light in 
weight, permitting high-speed operation 
and rapid reversals. Rapid response also 
results from the full pipe size of ports 
and internal air passages. Valve seats 
and rod packing are eliminated and self- 
cleaning construction gives long life. 
Durable synthetic rubber cup packings 
afford positive action without leakage, 
the 48-page catalogue states. The com- 
pany is located in Logansport, Ind. 

CHECK THE CARD AT PAGE 240 


Structural Painters for Southern Industry 


R. A. STOKES, » 


635 WILSON BLDG. 


CORPUS CHRISTI, TEXAS 
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16——Flame Failure Safeguard 


Combustion Control Corporation has 
announced for industrial gas oven, kiln, 





Logan Control Valve 


and boiler protection Fireye electronic 
flame rod Type 45JQ1 which offers “the 
most advanced electronic design incor- 
porated in several complete combus- 
tion control systems—readily applicable 
to all types of gas-fired burners.” 
Type 45JQ1 is used with programming 
control Type 24PJ8 for full automatic 





Gas Flame Failure Detector 


burners and with control Type 24QJ5 
when only operating protection is fe 
quired. 

Fireye is a foolproof electronic flame 
failure safeguard which actually “feels’ 
the gas flame. When flame fails, it ™- 
stantly cuts off fuel and can be wired to 
sound an alarm automatically. Unlike 
thermal controls, Fireye responds to the 
flame itself, not to a secondary effect 0! 
the flame. 


CHECK THE CARD AT PAGE 240 


17——Thermometers and Gauges 


A new line of recording thermometers 
and recording gauges known as_ the 
Series 500 line of recorders has beer 
announced by Bristol Company, Watet- 
bury 91, Conn. These instruments are 
housed in a newly-developed modern 
case and incorporate many design ™- 
provements to make them easier to ¥S® 
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N corrosive fluid service, a valve is an asset or a 
liability, depending upon whether or not it al- a ) age 
ways operates positively and lasts for a long period “ae 
without costly maintenance. 


As the Chief Engineer in a large process plant told none é \ No. 11] GATE 
us recently: ‘“The batches in those kettles are worth | The leader of corro- 
as much as $5,000 each. If a valve should stick at sionresistant valves. 
the wrong moment, we might lose séveral thousand 
dollars. That is why we have to have valves that 
always operate positively and valves that last. We 
. have never known an Aloyco Valve to stick and 
r- they seem to last forever. That is why all new pipe 
ie lines and all valve replacements in old pipe lines 
are Aloyco in this plant, and will be as long as I am 


‘. chief engineer.” 
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Aloyco manufactures only corrosion resistant 
valves and fittings. If you want the best valve 
in the right alloy for your particular applica- 
tion, consult us. 








: STAINLESS STEEL 
VALVES AND FITTINGS 
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more convenient to service, and readily 
convertible from one type to another. In 
addition, the company has, wherever 
possible, simplified the construction of 
the instrument. 

The case is designed so it can be 
mounted either on a wall, front of panel, 





Bristol Series 500 Recorder 


or flush on a panel and can be easily 
converted by the user at any time from 
one type of mounting to another. Other 
case features include a heavy inlaid 
sponge rubber door gasket, flush roll- 
type door handle, and non-projecting 
door hinges. 


CHECK THE CARD AT PAGE 240 


18——Flexible Rotameter Kit 


The Brooks Rotameter Company, 
Lansdale, Pa., has announced a flexible 
rotameter kit for measur- 
ing low flow rates in lab- 
oratory and pilot plant re- 
search. It consists of one 
fully shielded rotameter 
case, four metering tubes 
that are readily inter- 
changed in the case, and 16 
spherical floats, 4 each in 
pyrex, aluminum, stainless 
steel and monel, With this 
combination, 16 liquid flow 
ranges are obtained, start- 
ing at 0.2 cc per minute 
and reaching a maximum 
of 200 cc per minute of liq- 
uid flow. 16 ranges in gases 
also are obtained, com- 
mencing at 10 cc per min- 
ute under standard condi- 
tions and extending to 7000 
cc per minute. With the addition of two 
larger tubes and four floats, the top 
range can be extended to 0.20 gallons 
per minute of liquid and 0.60 cubic feet 
per minute of gas. 





Rotameter 
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19——instrument Air Dryer 


Dehydraire Corporation, College 
Point, N. Y., has developed a new line 
of instrument air dryers with a capacity 
of 12% to 250 SCFM at 100 pounds and 
70° which, it is claimed, will dry the air 
for 25 to 500 air operated instrument 
installations or for other compressed 
air uses where absolutely dry air is 

needed. The air leaving the Dehydraire 


will have a final dewpoint as low as 


—50° F, assuring absolute dryness. 


These air dryers are being built in 





Dehydraire 


standard units for either single or poly- 
phase reactivation or steam reactivation 
where steam pressures of 100 pounds or 
more are available. 


CHECK THE CARD AT PAGE 240 


20—Aluminum Trestle Ladder 


Aluminum Ladder Company, Worth- 
ington, Pa., has developed a new alumi- 
num trestel ladder designed for use with 
others of its class to support stages and 
platforms, or it may be disassembled 
to form two separate units. The adjust- 
able center-piece ladder may be entirely 








FORGED STEEL STOP 
AND GATE VALVES 


These Valves having union bonnet, 


are supplied both inside Screw 
spindle also external type with yoke 
(as illustration). Carbon Steel, 
Nickel Alloy, Monel Metal or 
Stainless Steel working parts are 
available according to the services 
for which they are intended. They 
have malleable iron “Coolgrip” 
handwheels and information discs 
indicating working pressures, etc. 


Literature describing these and 
other Valves and Fittings of inter- 
est to the Oil Industry available on 
request. 


ONE OF THE WIDE RANGE OF 


OUR SPECIALISED PRODUCTIONS 
FOR THE OIL INDUSTRY 
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Aluminum Ladder 


removed for use as a straight single 
wall ladder, while the remaining -part 
becomes an “A” type ladder capable of 
supporting a substantial weight. 
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21—Diaphragm Type Valves 


The diaphragm type valve known as 
the Hills-McCanna Saunders Patent 
valve is available from The Duriron 
Company, Inc., in the corrosion resist- 
ing alloys, “Duriron” and “Durichlor.” 

The Duriron valve is particularly re- 
sistant to sulfuric, nitric and acetic 
acids, being practically unaffected in any 





FILTER UNITS 
py MULTI- METAL 


THE superior construction and improved 
materials of Multi-Metal Filter Units give 
longer, more trouble-free service resulting in 
increased production. In addition, because of 
their advanced design, Multi-Metal Filter Units 
often can greatly improve the efficiency of 
existing processing installations. 

The skill and experience gleaned from 35 =: 
years of intensive specialization are at your 
service when you place your process problems 
in the hands of Multi-Metal experts. 

Send for free catalog and wire cloth 
samples, or send prints and specifications for 
an immediate quotation. 

Always in stock—wire and filter 
cloth of all meshes, weaves, and e 

Multi-Metal 
WIRE CLOTH COMPANY, INC. 
1350 Garrison Ave., New York 59, N. Y. 




































metals. Order by the yard or piece. 


Wire Cloth in Fab,icated Units 
or by the roll and the cut piece 
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“Fire protection here calls for instant 
detection—and prompt extinguishing 
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Fire in a plant powerhouse cou/d result in a lengthy shutdown 
—and the need of costly power purchases from outside sources. 
Let a Kidde representative show you how this can be avoided! 
When Kidde Systems, Wheeled Units and Portables protect your 
electrical equipment, fires are quickly and safely extinguished. 
Kidde equipment discharges on/y clean, non-conducting carbon 
dioxide—and discharges it entirely by its own stored energy. 
No danger of short circuits or flashovers. No corrosion of 
metal parts ... no risk of damage to insulation. No danger 
of the extinguishing equipment failing because pumps or 
other power sources are shut down! 

There may be other fire hazards in your plant where the advice 
of a Kidde representative would be helpful. He’s always ready 
to discuss your fire protection problems with you. 


Walter Kidde & Company, Inc., 948 Main Street, Belleville 9,N. J. 


The word "'Kidde’’ and the Kidde sea/ are 
trade-morks of Walter Kidde & Company, inc. 
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concentration and at any temperature. 
Durichlor is recommended for all con- 
centrations of hydrochloric acid at tem- 
peratures below the boiling point. 


The basic three unit construction— 
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Durco Diaphragm Type Valve 


bonnet assembly, diaphragm and body 
—is the same in Durco valves as in all 
other Hills-McCanna Saunders Patent 
valves. 
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22—Water Softener 





Liquid Conditioning Corporation has 
| developed a new design of hot lime- 
| soda softener in five types which cover 
a wide range of plant conditions and 
requirements, and is claimed to obtain 
the possible benefits of this process to 
the greatest degree. 


The equipment, known as the Liquid 
hot lime-soda softener, has a deep sludge 
bed or blanket through which the raw 
water percolates upwardly. This sludge 
bed is said to perform several functions, 
including promotion of thorough con- 
tact of the water with the lime and soda 
ash which it contains, provision ol 
greater completeness of chemical reac- 
tions, and the consumption of less chem- 
| ical than conventional settling tanks. 


The five types of softeners available 
| provide a selection for different make-up 
| requirements up to 100 percent and for 
| deaeration of make-up or of both make- 

up and condensate either separately oF 
together. 
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| 23—New Valve Line 


Wedgeplug Valve Company, Inc., 1300 
| South Broad Avenue, New Orleans }), 
have announced a new “NV” model 
valve, available in the 8” through 16 
Series 60 (ASA 600#, W.O.G. 1500# 
rating). : 
This new valve line has a_ ventur 
| type throat with round port opening. 
| There should be numerous applications 
| 


for this valve in installations where ™ 
able as 


| stricted port openings are accept 
: : . than 


| the prices are considerably less 
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You can get the kind of 
gages YOU WANT 
when you take your gage 
problems to Jerguson. 


If you want a special 
gage or valve, or an 
adaptation of some 
standard one for a par- 
ticular need, we'll give 
it to you. Our techni- 
cally trained engineers have the ability, 
the know-how and the WILLING- 
NESS to pitch in and help you solve 
your problems. 


Jerguson 
Trans parent 
Gage 


Standard gages and valves, of course, 
are available at Jerguson’s in the most 
complete and varied line offered any- 
where. 


Corrosion troubles can be eliminated 
with Jerguson Valves of special ma- 
terials to withstand liquid action. 


Write us about 
your problems or 
requirements. 












GAGE & VALVE 
COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 














similar valves with full port opening | 


areas. The area of the venturi openings 


*range from 58 to 83 percent the full 


port areas, depending on the particular 
valve size considered. 


CHECK THE CARD AT PAGE 240 


24—Cooling Tower 


The Marley Company, Inc., Kansas 
City 15, Kans., is offering the new Aqua- 
tower to the air conditioning and re- 
frigeration field as an answer to the de- 
mand for a compact cooling tower of 
modern design with a high performance 
rating. Completely assembled at the 
factory, the Aquatower is sent out as a 
“packaged product” ready for operation. 
It is designed with standard components 
with no special pumps or motors and 
is engineered for indoor or outdoor 
service. A heavy steel, integral welded 
case is used and the tower is sized from 
3 to 15 tons of refrigeration. 


CHECK THE CARD AT PAGE 240 





Aquatower Cooling Tower 


25——Measurement and Detection 


The Reflectogage—a new instrument 
utilizing supersonics for thickness meas- 
urement and flaw detection—will sup- 
plement the Supersonic Reflectoscope 
and the Thruray already manufactured 
by Sperry Products, Inc. With the new 





Sperry Reflectograph 
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HEN clogged centrifuges 

require disassembly and 
thorough cleaning, look to spe- 
cialized Qakite detergents for 
quick, economical removal of oil, 
grime and other impurities. 


Disassembled parts of aluminum 
units receive careful treatment 
when immersed in a recommend- 
ed solution of a safe-on-aluminum 
Oakite detergent. Your local 
Oakite Technical Service Repre- 
sentative will specify solution 
temperature, time of immersion, 
solution concentration. Arrange 
for his FREE in-plant service 
TODAY! He'll show you how 
Oakite cleaning cuts scrubbing 
and scraping to a minimum .. . 
returns centrifuges to production 
in less time. 


Cleaning Digest Free! 


Informative Oakite Petroleum 
Digest describes the above and 
87 other important maintenance 
cleaning procedures. Write for 
your FREE copy now! There is 
no obligation. 

OAKITE PRODUCTS, INC. 


SOB Thames Sireet, NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U.S. & Canada 
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instrument thickness of metals and other 
materials can be measured where access 
from only one side is available. Maxi- 
mum error in measurement is less than 
2 percent of the thickness of the mate- 
rial. 

Thickness of tubing and flat parts, be- 
tween .005 and .300 inches, can be read 
directly from the face of the oscilloscope 
screen, Indirect reading of the thickness 
of parts up to 4 inches can be accom- 
plished with slight calculation. 

The Reflectogage is likewise readily 
adaptable for the production line testing 
of thin pieces, or bonded or clad mate- 
rials, for internal defects or separations. 
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26—Protective Coating and 
Lining . 


A brochure on protective coating and 
lining for steel and other metals, has 
been issued by Lithgow Corporation, 
Chicago. Described are a wide range of 
Lithcote applications, plant and field 
facilities, research and actual names of 
users. Report of actual laboratory tests 
also are shown. 
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27—Stationary Diesels 


The Superior Engine Division of The 
National Supply Company has issued a 
bulletin, No. 4705, describing all models 
of the company’s stationary diesel en- 
gines. The bulletin describes how Su- 
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perior stationary diesels are designed 
and built. Photographs, performance 
charts, standard and special equipment 
tables and dimensional blueprints includ- 
ing foundation sizes and amount of 
concrete required, are featured as are 
horsepower ratings and specifications for 
all engines, both supercharged and no- 
supercharged. 
CHECK THE CARD AT PAGE 240 


28—Welding Nickel Alloys 


A booklet on the materials required 
for the metal-arc, oxy-acetylene and 
submerged melt welding of nickel and 
the high nickel alloys is being distributed 
by The International Nickel Company. 
General information such as the type of 
welding rods to use, recommended am- 
perages for electric-arc welding, and the 
proper flux to select for gas welding and 
brazing also is included as is a list of 
technical booklets on welding of the 
high nickel alloy and sources of supply 
for electrodes and gas welding wire. 
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29—Tube and Tile Wall 


Reintjes tube and tile wall, designed 
to inclose any contour of tubes and for 
outer insulation are described in folder 
B-547, issued by George P. Reintjes 
Company, Kansas City, Mo. Isometric 
view of component parts, cross sections, 
and “a simpler solution for refractory 
problems” are included in the folder. 


CHECK THE CARD AT PAGE 240 


30—Resistance Standards, 
Bridges 


Rubicon Company, Philadelphia, an- 
nounce publication of technical bulletin 
No. 100 describing their complete line of 
resistance standards and resistance 
bridges. Operation, application, construc- 
tion, and other pertinent data are fur- 
nished on Wheatstone, Kelvin, Mueller 
and Limit bridges. Standard resistors of 
the Bureau of Standards and Reichsan- 
stalt types, standard shunts and a wide 
range of Decade resistance boxes are 


described. 
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31—Thermometers and Gauges 


The Bristol Company, Waterbury, 
Conn., has published a 16-page Bulletin, 
No. T835, on its recently announced line 
of Series 500 recording thermometers 
and gauges. The bulletin gives detailed 
descriptions and pictures of the new in- 
struments as well as complete informa- 
tion covering chart ranges, chart drives, 
thermometer bulbs, and measuring ele- 
ments. 
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32—Glass Specialties 


Fischer & Porter Company, Hatboro, 
Pa., has released a new catalog section 
No. 95-D describing the company’s line 
of precision bore glass specialties. In- 
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Houston 1, Texas 
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CRACKS 


RUTS-HOLES 


ask for accidents 
STOP THEM THIS WAY 
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Get rid of danger-inviting cracks in 
concrete floors with Smooth-On No. 7B 
Quick Floor Patch Cement. Use it to close 
up ruts, widened seams, shallow holes 
and rough spots. 

Smooth-On patches harden overnight, 
ready for traffic. They stay so, for Smooth- 
On expands a little as its sets, wedging 
itself firmly in place. Furthermore, 
Smooth-On No. 7B patches get stronger 
with age, withstand water, are dust-proof 
and oil-proof. 

Order Smooth-On No. 7B Quick Floor 
Patch Cement in 5-, 25- or 100-lb. size. 


FREE 


Folder gives full information on 
Patching concrete floors. The 40- 


FLOOR PATCH FOLDER AND 
METAL REPAIR HANDBOOK 


Swoont-on 





Page Smooth-On Handbook is CEnEnTs 
full of handy, money-saving re- 

Pairs on equipment, pipe lines, 

hardware, tools, utensils, etc. in [ tampi= 

; es 
Piant and home. Write for YOUR Power mas 
free copies now. Pant 


——-—= Sign and Send TODAY — — — 
Smooth-On Mfg. Co., Dept. 11] 


570 Communipaw Ave., Jersey City 4, N. J. 
Please send me QUICK PATCH FOLDER [J 
HANDBOOK ( 


Name 








Address 








9/47 


Doit wit SMOOTH-ON 
















QUICK FLOOR PATCH CEMENT 











September, 1947A Gulf Publishing Company Publication 


cluded ‘is a list of more than 100 stand- 
ard stock sizes of “Glo-Tech” precision 
bore pyrex tubing. Also illustrated are 
many special shapes including square, 
hexagonal, oval, fluted, and tapered, .all 
of which are regularly being made to 
customer specification. 

A wide range of applications credited 
to “precision bore tubing” includes high 
accuracy manometers, barometers, flow 
restriction nozzles, viscosimeters, bear- 
ings, etc. 


CHECK THE CARD AT PAGE 240 


33—Centrifugal Pumps 


A bulletin (No. 52B6691) telling of 
its new line of “Pedrifugal” pedestal 
type centrifugal pumps has been re- 
leased by the Allis-Chalmers Manufac- 
turing Company, Milwaukee 1, Wis. 
Five sizes of this pump handle all gen- 
eral pumping requirements up to 
gallons per minute and up to 100-foot 
head as well as any range of intermedi- 
ate capacities and heads, it was said. 


In addition to diagraming construc- 
tion features, the bulletin carries pump, 
motor and Texrope drive _ selection 
tables. Standard dimension tables of the 
“Pedrifugal” pump, which is stocked and 
sold with or without motors, are also 
given. 

The “Pedrifugal” can be powered by 
electric motor or gasoline engine. 


CHECK THE CARD AT PAGE 240 


34—Stainless Steel Fittings 


Economies claimed in industrial piping 
with “Nibcoloy” stainless steel and 
nickel alloy fittings are emphasized in 
Catalog 901 issued by Northern Indiana 
Brass Company, Elkhart, Ind. Besides 
facilitating the use of light gauge tubes, 
“Nibcoloy wrot” fittings are said to 
eliminate most rust and corrosion prob- 
lems and reduce turbulence because the 
joints are smooth. Complete labeling of 
fittings permits the matching of phy- 
sical and metallurgical properties of 
tubes and fittings in new installations 
and in maintenance operations. Dimen- 
sions and prices for the complete series 
of inconel, monel, nickel and stainless 
steel 304, 347 and 316 fittings from %- 
inch to 4-inch OD are listed. 


CHECK THE CARD AT PAGE 240 


35—Welding 


Victor Equipment Company, 844 Fol- 
som Street, San Francisco, Calif., has 
issued a 20 page catalog picturing and 
otherwise describing a comprehensive 
portion of its line of Victor gas welding 
and flame cutting apparatus. 


CHECK THE CARD AT PAGE 240 


36—Gas Controls 


“Automatic Controls for the Gas In- 
dustry” is the title of a new bulletin by 
Askania Regulator Company, 240 E. 
Ontario St., Chicago 11. 

Described are various control systems 
for controlling stack draft, furnace pres- 
sure and collector mains in gas pro- 
ducing plants..-Booster and exhauster 





For diversified, continuous duty services in industrial, 
chemical and process plants, etc. Peerless centrifugal 
pumps incorporate many proven design features for 
extended pump life, minimum down-time and opera- 
tive economy. They are manufactured in an extensive 
series of advanced types, sizes and capacities up to 
70,000 G. P. M. 


TYPE A 


General Service 
Pump 





Peerless type A pumps afford top-flight, continuous 
duty operation with capacities from 50 to 70,000 g.p.m. 
Heads: 15 to 300 ft. All types of drives: 1 to 1000 h.p. 
Sizes: 2“to 42“ discharge. Split-case, single stage,double 
suction type. 


TYPE AF 
Fire Pump 


3 


Peerless Underwriters’ Approved fire pumps are avail- 
able for all fire protection services. Capacities: 500 to 
2000 g.p.m. Pressures: to 150 Ibs. single and double 
stage types, for electric, engine, turbine drive or com- 
binations. 


TYPE B 
Boiler Feed Pump 


fi 


Peerless Type B multi-stage pumps are designed for 
boiler-feed, pipe line and refinery services delivering 
capacities up to 900 g.p.m. against pressures up to 700 
lbs. For electric and other type drives from 60 to350h.p. 


TYPE DS 


Process Services 
Pump 


The ideal pump for chemical, oil, soap and similar 
process services. Capacities: 10 to 1500 g.p.m. Heads: 
up to 231 feet. Handles a wide variety of corrosive or 
non-corrosive liquids at temperatures up to 200° F.; 
pressures to 100 lbs. Single stage, single suction. 


PEERLESS PUMP DIVISION . Foon wacuineny corp. 


_ Factories: 
Indianapolis, Ind. * Quincy, lll. « Los Angeles 31, Calif. 
District Offices: Canton 2, Ohio; Philadelphia: Sub- 
urban Square, Ardmore, Pa.; Atlanta: Rutland Bidg., 
Decatur, Ga.; Dallas 1, Tex.; Los Angeles 31, Calif. 
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You don’t have to squint or 
strain to get positive read- 
ings with the new Palmer 
Thermometer. The new ex- 
truded case permits a larger 
reading scale, and Palmer's 
“Red-Reading Mercury” fea- 
ture stands out vividly .. . 
like a traffic light on a rainy 
night. 


And both Beauty and Accu- 








@ " . > 
racy are combined in this new 
Recording thermometer. Beautiful 
Thermometer chrome finish is a standard 


12 in. die- t aluminum ; 
case Electric or spring clock on 7, 9, and 12 inch case 


ecilabic in ol ramen sizes, durable nickel on the 
Fountain pen standard. 4 and 6 inch case sizes. For 


full information write for new 


Bulletins 46-2 and 46-3. 











Palmer “Superior” Record- 
ing and Dial Thermometers 
are Mercury Actuated. Ex- 
tremely accurate and sensi- 
tive. Constructed for long 
service. Flexible armoured 
tubing and bulb of stain- 
less steel, All ranges up to 
1000F. or 550C. 














Dial Thermometer 
Fully yey Ae om Look Pal h77 
cose. Stondard dials avail- ook for Palmer Boot 
able for all ranges. Equipped 
with aliveieter adjusted Instruments Exhibit 


hand. Atomic welded com. Stevens Hotel, Chicago — Sept. 8 to 12 


Mfrs. of Industrial, Laboratory, 
Recording and Dial Thermometers 


WR 2513 NORWOOD AVE., 
? Wit CINCINNATI 12, OHIO 
At AS le Canadian Plant: 
TRERRDAT KING AND GEORGE STS., 


TORONTO 2 








244 


controls, either for single or parallel 
operation, are explained in detail. 
.Gas mixing systems including pro- 
tane-butane, Poth by straight volumetric 
methods and with BTU correction, also 
are described. 


CHECK THE CARD AT PAGE 240 


37—Equipment Level Control 


Original engineering thinking, based 
on the most recently developed needs of 
the process industries, is embodied in the 
Kontrol Motor line of pressure regulat- 
ors and diaphragm motor valves de- 
scribed in Catalog 47 released by Kieley 
& Mueller, Inc., North Bergen, New 
Jersey. The equipment illustrated capi- 
talizes fully on production methods 
evolved since the war, and several units 
shown are said by the firm to represent 
great advances. 

The catalog’s five sections cover, in 
addition to diaphragm valves, the com- 
pany’s lines of liquid level controllers, 
strainers, pressure reducing and regulat- 
ing valves, pump governors, and such 
steam plant equipment as back pressure 
valves, atmospheric relief valves, dia- 
phragm relief valves, oil and grease ex- 
tractors, and exhaust heads. 


CHECK THE CARD AT PAGE 240 


38—Fire Extinguishers 


The cartridge-operated 2% - gallon 
Pyrene water type and Pyrene anti- 
freeze fire extinguishers are described in 
a bulletin issued by Pyrene Manufactur- 
ing Company, Newark, New Jersey. 
These cartridge-operated extinguishers 
are maintained by simple examination 
and by weighing the gas cartridge. 


CHECK THE CARD AT PAGE 240 


39—Expansion Joints 


Chicago Metal Hose Corporation, Ex- 
pansion Joint Division, Maywood, Ill, 
has issued Bulletin EJ-47, descriptive ot 
CMH “Free-Flexing” and “Controlled- 
Flexing” bellows-type expansion joints 
for controlling expansion, vibration, and 
misalignment in pipe lines having pres 
sures to 300 psi and temperatures (0 
900° F. 

“Free-Flexing” and “Controlled-Flex- 
ing” designs with copper and stainless 
steel corrugations are illustrated, and 
data are given for each type in the bulle- 
tin. 


CHECK THE CARD AT PAGE 240 


40—Low-Temperature Insulation 


The Industrial Mineral Wool Instr 
tute, 44 Lexington, New York 17, has 
published a new manual entitled “Hol 
ing Low Temperatures with Better In- 
sulation.” 

The booklet offers instruction Im the 
selection of insulation, data on forms 
properties and application methods af 
a useful chapter on the principles 4% 
significance of vapor-proofing for at 
ous types of wall, floor and ceiling >. 
struction. The work contains = 
graphs, charts and tables, and analy’ n 
of typical case-history installations 
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cold storage work, freezing processes, 
cold-aging, food distribution, industrial 
refrigeration, and air conditioning. 


CHECK THE CARD AT PAGE 240 


41—Rubber-Clad Electrical 
Connector 


Bulletin 201, describing and illustrat- 
ing the R-C-E Industrial ‘rubber-clad 
electrical connector has been issued by 
Industrial Power & Equipment Com- 
pany, 406 Millbridge St:, Pittsburgh 10, 
Penna. It points out advantages of the 
connector’s use on portable, mobile or 
stationary machinery, wherever cable 
circuits and extensions are required that 
must frequently or occasionally be dis- 
connected. 


CHECK THE CARD AT PAGE 240 


42—Water Conditioning 


The essential function of a hot process 
water conditioning system is explained 
and diagrammed in a new 12-page bulle- 
tin (28B6611) released by Allis-Chal- 
mers Manufacturing Company, Milwaukee, 
Wis. Included is a description of the 
equipment and an explanation of what it 
is designed to do, together with the 
mechanism of its operation. 

The bulletin tells of the system’s re- 
action and sedimentation tank, raw wa- 
ter inlet regulating valve, spray heater, 
vent condenser, vacuum breaker, record- 
ing thermometer, and chemical feeding 
equipment. It also discusses condensate 
and treated water storage. 


CHECK THE CARD AT PAGE 240 


43—‘‘Poison’’ Danger Debunked 


A four-page bulletin entitled “Is There 
Poison in Your Corrosion Resisting Al- 
loy?” released by The Duriron Company, 
Inc, Dayton, Ohio, deals principally 
with the presence of copper as a possible 
solution contaminator in corrosion- 
resisting alloys. With engineering “rea- 
son-why” copy, the folder gives specific 
data on this question. Where caution is 
necessary in this matter is pointed out. 


CHECK THE CARD AT PAGE 240 


44—Alloy Products 


The Duraloy Company, Scottdale, 
Pennsylvania, has issued Bulletin 4729-G, 
which gives specifications of its alloy 
products for processing under corrosive, 
high temperature and abrasive condi- 
tions. In addition to specifications of its 
several products, graphs are used to fur- 
ther outline the metals. 


CHECK THE CARD AT PAGE 240 


45—Bolts, Nuts, Washers 


gp awtucket Manufacturing Company, 
“~ time Street, Pawtucket, R. I., have 
a se a new catalog, No. 46, which is 
oo. to offer a convenient means for 
stain’ brass, bronze, silican bronze, 
a ess steel, and monel metal bolts, 
. ey Washers, and screws. The catalog, 
vide is in simple tabular form, pro- 
ons information and price list- 
a a wide variety of types and sizes, 
can be obtained free upon request: 


eared to the exact- 
ness of produc- 
alloy castings. 


a large modern. 
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About 
EQUIPMENT — SERVICE 


Suppliers 
New Research Laboratory Occupied 








New Research Laboratory of Attapulgus Clay Company 

Attapulgus Clay Company recently has moved its research laboratory into a modern building 
located at Airport Circle, Camden, N. J. Space now occupied is almost three times greater than 
the previous quarters. The entire laboratory is equipped for both basic research and control work 
on the company’s products—fuller’s earth and activated bauxites. The greater space has permitted 
both an increase in staff as well as an extension of all laboratory activities. The building also 
contains extensive office space and a large storage area for apparatus, chemicals and sample 

materials. A reference library also is included. 





Benzene Hexachloride Plant 
Is Opened By Pennsalt 


A new manufacturing unit greatly ex- 
panding its production of the new in- 
secticide, benzene hexachloride, has been 
completed and put in operation by 


Pennsylvania Salt Manufacturing Com- 
pany at its Natrona, Pa., plant. 

The technical product is being used to 
formulate, at Natrona, Pennsalt’s previ- 
ously announced benzene hexachloride 
products, including D-10, a dust base 
containing 10 percent gamma isomer 


made for manufacturers of insecticide 
dusts; D-5, a similar product containing 
five percent gamma isomer; W-10, a 
wettable base product for use as a sus. 
pension spray containing 10 percent 
gamma isomer; Emulsion Concentrate, 
a water miscible solution containing 9 
percent gamma isomer, and Solvent 
Concentrate, a compound with 9 percent 
gamma isomer for the manufacture of 
oil base sprays. 

The new plant, said Pennsalt officials, 
was specially designed and embodies the 
latest developments worked out by sey- 
eral years of research and process de. 
velopment at Pennsalt’s Whitemarsh Re. 
search Laboratories. 


E. A. Wert Named Head of New 
Chicago Metal Hose Division 


The. Chicago Metal Hose Corporation 
has appointed Edwin A. Wert as direc- 
tor of sales for its new expansion joint 
division with offices 
in Maywood, IIl. 

Wert was former- 
ly with The Detroit 
Edison Company 
where he had been 
engaged in an engi- 
neering and design 
capacity for 18 years, 
and at present as 
honorary consulting 
engineer. He is the 
author of various 
publications in the 
power piping field. 

For 4 years Wert 
was vice president in 
charge of engineering and sales of Blaw- 
Knox Company, power piping division, 





SPECIAL 
MANWAYS 


LENAP 


SIMPLIFY DESIGN AND KEEP COSTS LOW 


When access openings of special type or special material are in- 


dicated, you may minimize both design time and construction cost by 
referring your requirements to Lenape. 

We are regularly producing special constructions for chemical, re- 
finery, food, cosmetic, beverage, phar- 
macevtical, and similar applications, 
in addition to our standard line. 

Our recommendations as to type and 

1% material will simplify your design, pro- 
= curement, and cost problems in the 
planning and initial estimate stages. 


Quotations will be given our im- 
Type SR 18” Manway and diate attenti Bulletin 4-61 
swing cover of 3£347 Stain- and current price schedule M-47 
less with mild steel trim. will be sent upon request. 


LENAPE 


HYDRAULIC PRESSING 
AND FORGING CO. LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 100 WEST CHESTER, PA. 


i ato man o peooucts 








SUMMARIZED 


CATALOG 


OF EVERLASTING FASTENINGS 


Get this “key” to over 5,000 stock items . . . to the 
widest assortment ot types and sizes of non-ferrous 
and stainless steel fastenings in America... 
auts, screws, washers, rivets, nails and accessories 
made of brass, bronzes, copper, Monel metal, stain- 


bolts, 


less steel and special alloys. 
Everlasting fastenings—man 
ufactured and carried in stock 
by Harper—resist rust and 
corrosion . . . have other ster- 
ling properties. Write for sum- 
marized catalog today. 


THE H. M. HARPER COMPANY 
260% Fletcher St. * Chicago 18, iil. 
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and for several years he was consulting 
engineering for Pittsburgh Piping 
Equipment Company. 

He is an alumnus of the University of 
California and a member and contribut- 
ing author of ASME. 


Morpholine Again Available 


Morpholine, a volatile compound that 
inhibits corrosion due to carbon dioxide 
in steam and condensate-return lines of 
steam heating or processing systems, is 
once again available after several years’ 
shortage during the war, Carbide and 
Carbon Chemicals Corporation, 30 East 
42nd Street, New York 17, has an- 
nounced. It is suggested by the company 
for the treatment of feedwater for boil- 
ers supplying low- or medium-pressure 
steam to heating or processing systems 
with extensive piping or condensing sur- 
faces. 





WANTED—MECHANICAL OR METALLURGICAL 
ENGINEER—familiar with the Inspection of refinery 
fractionating equipment, furnaces, heat exchangers 
and pressure vessels and having experience to qualify 
for making recommendations for renewal or repairs 
to the equipment. Experience on catalytic cracking 
units preferred, but not essential. in replying, please 
send full details of experience and education. Snap- 
shot (if available). Address: Box 10-R, c/o Petro- 
leum Refiner, Houston, Texas. 








PETROLEUM ENGINEER wanted with a 
background in coal tar and asphalt. Must 
be well versed in design of bitumen, han- 
dling and blending equipment and in the 
chemistry of asphalt and coal tar, and 
the blending and admixturing of same. 
Please state age, experience, educational 
qualifications and salary expected in re- 
ply. Address: Box 98-R, c/o Petroleum 
Refiner, Houston, Texas. 








ENGINEERS—Stanolind Oil and Gas 
Company, P. O. Box 691, Tulsa, 
Oklahoma, has opening for graduate 
chemical of mechanical engineer 
with two or more years experience 
in gasoline or recycling operations. 
Address: Box 206-R, c/o Petroleum 
Refiner, Houston, Texas. 








SPENT FULLERS EARTH 
We buy it - 

We invite your offers - - 

We serve leaders in the industry - - - 


THE DICKERSON COMPANY 
Drexel Building Philadelphia 6, Pa. 











OF ANY 
PLANT... 


.. + IS ITS BATTERY OF 


HEATERS 


a 
BORN ENGINEERING CO. 


TULSA, OKLAHOMA 





New District Managers 





Maag 


Honefenger 


Elliott Company, Jeannette, Pa., has 
announced that J. M. Maag is now Kan- 
sas City district manager and that T. W. 
Honefenger, who joined Elliott Company 
in 1936 as field engineer of the St. Louis 
office, has been appointed St. Louis dis- 
trict manager succeeding Maag. 

Maag was a field engineer in the 
Elliott Chicago office, 1925 until 1941, 
when he became St. Louis manager. 


National Supply Promotes 
Cushing to Wyoming Post 


W._T. Cushing, Jr., who has been in 
the plant products division of The Na- 
tional Supply Company at Houston, has 
been promoted to division engineer of 
the company’s northwest division at 
Casper, Wyo. The northwest division 
also includes the company’s activities in 
Western Canada. 

J. W. Chadwich, whom Cushing suc- 
ceeds, will continue in an advisory ca- 
pacity and will retire at the end of the 
year after 18 years service with the 
company. 


Armstrong Cork to Build 
New Laboratory Facilities 


Bids for construction of the research 
facilities on a 40-acre site, three miles 
from Lancaster, location of the home 
offices of Armstrong Cork Company, 
will be asked late this fall. It is hoped 
that the planned new laboratory will be 
ready for use by the summer of 1949, 

The new facilities will include latest 
developments in industrial research and 
laboratory design and equipment. In ad- 
dition to the main building, a large pilot 
plant, several smaller pilot plants, and a 
boiler house will be built. 


Calco Appoints Cooper 


Caleco Chemical Division, American 
Cyanamid Company, Bound Brook, N. J., 
has announced the appointment of Dr. 
H. B. H. Cooper as an assistant manager 
of the development department. Prior 
to his present appointment, Dr. Cooper 
held the position of divisional engineer 
of the rubber chemicals, pharmaceuticals 
and coal tar products refining divisions, 


. Chicago Representative 


Robert M. Simpson has been named 
acting district manager for the Chicago 
territory of Pittsurgh Plate Glass Com- 
pany. A graduate of Cornell University, 
Simpson has been associated with the 
Pittsburgh firm’s Columbia Chemical 
Division since 1944, 


Fairbanks, Morse Promotion 


Fairbanks, Morse & Company has an- 
nounced appointment of L. A. Weom as 
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SPARKLER 


a 


_ FILTERS 


>) 


’ 
. . . and here's the sory: 
@ Sparkler Horizontal Plate Filters handle 
any liquid from heavy varnishes to light 
alcohols, including products such as acids, 
oils, beverages, milk, pharmaceuticals, 
plating solutions, water, etc. 3 
@ Equally efficient performance on inter- 
mittent or continuous operation, under a 
wide range of temperature, pressure and 
viscosity conditions. 
@ Equally effective whether removing car- 
bons and contact clays or clarifying and 
polishing with filter aids. 
@ Patented Scavenger Plate permits com- 
plete batch fileration. (It's virtually an 
auxiliary fileer with an independent con- 
trol valve.) ; 
@ Unexcelled filter cake stability—no slip- 
ping or breaking. 


whe? 


Because filter media are supported on a 
horizontal plane and filter aids floated into 
position uniformly, filtration takes place 
uniformly over entire filtering areas, low 
through filter is always with gravity. 

Sparkler Filtration Is Engineered Filtra- 
tion—we invite correspondence on your 
problem, You will receive the advice of 
filtration scientists with a quarter of a cen- 
tury of experience in a specific field. 





_ SPARKLER MANUFACTURING CO. 


MUNDELEIN, ILLINOIS 
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eoee@ Complete 
engineering service geared 
to execute ALL or PART 
of your requirements in 
PROCESS DESIGN 


MECHANICAL 
ENGINEERING 


FABRICATION 
ERECTION 


INITIAL 
OPERATION 


PROUELT 
ENGINEERING CO, 


115 FULTON STREET 
NEW YORK 7,N.Y 












{COPPER | 
WEETENING 
PROCESS 







is preferred by leading re- 
fineries because of its high 
copper content, dependable 
uniformity and exceptional pu- 
rity and freedom from foreign 
and inert matter. 


99% + PURE 


Quotations on request, on any 
quantity required. Shipments 
can be made from our nearest 
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manager of the company’s Pump Divi- 
sion to take the place of Arnold Brown, 
resigned. 

Weom started with the company in 
1929 in the Pump and Electric Depart- 
ment at.St. Paul, Minn. In 1932 he be- 
came a field engineer, in 1936 he was 
promoted to manager of the Pump and 
Electric Department of the St. Paul 
Branch which position he held at the 
time of his recent appointment. He was 
an officer in the United States Navy 
during World War II. 


Santomerse Facilities Are 
Increased by Monsanto Plant 


Completion of a new $3 million plant 
at Monsanto, IIl., for the manufacture of 
“Santomerse No. 1,” a synthetic deter- 
gent, has been announced today by Mon- 
santo Chemical Company. 

The one-story concrete building gives 
Monsanto additional large-scale facilities 
for manufacturing this product. Produc- 
tion also will continue at Monsanto’s 
Nitro, W. Va., plant. 

Among advantages possessed by “San- 
tomerse” is the ability to function effi- 
ciently and economically in water which 
is hard or soft, hot or cold. It also func- 
tions in either acid or alkaline solutions 
and prevents formation of insoluble 
curds, scum, or rings in hard water. 


Bethlehem Supply Changes 


J. R. B. Freeman, formerly refinery 
sales representative in Los Angeles for 
Bethlehem Supply Company of Cali- 
fornia, has been appointed -district man- 
ager of the San Francisco area. W. H. 
Weitzel will continue as manager of the 
San Francisco store. 

In Los Angeles, R. B. Trimble will 
take over J. R. B. Freeman’s activities 
under the direction of H. E. Chapman 
in refinery sales; R. A. Casson, in addi- 
tion to his duties in the sale of pumping 
units, will take over R. B. Trimble’s 
work in the sale of sucker rods and 
wire rope. 





Gulf Engineers Add New 
Division for Refining 


Gulf Engineers, Inc., 2949 Jensen 
Drive, Houston, has added a new divi- 
sion specializing in refinery and chemical] 
plant equipment, 
Hayes O. Trego, an 
experienced oil field 
equipment sales engi- 


neer heads up the 
new sales depart- 
ment, according to 


Frank Cavenagh, 
vice president and 
general manager of 
the company, himself 
a valve specialist for 
25 years prior to his 
affiliation with this 
company. 

Gulf Engineers 
have been named ex- 
clusive representative for the sale of 
The Calorizing Company’s products in 
Louisiana, Oklahoma, and Texas. Calor- 
izing products embrace a line of heat- 
enduring metals used in oil refinery 
and other chemical process industries. 
The Company is the licensee for the 
Calorizing process whereby aluminum 
is driven into the surface of carbon or 
low alloy steels to form an iron-alumi- 
num alloy, said to be immune to oxida- 
tion up to 1500°F. It also manufactures 
Calite alloys, a line of chrome-nickel 
materials in cast, rolled or forced form. 

Gulf Engineers, incorporated in 1934, 
also handle indicating and _ recording 
specialties made by Uehling Instrument 
Company, tachometers, adapters, ete, 
made by Metron Instrument Company, 
flexible metal hose made by Atlantic 
Metal Hose Company, and other items. 


Cavenagh 


. 


Foster Opens in Houston 


L. B. Foster Company has opened 
offices and warehouses in Houston, with 
Jerome B. Strauss as manager and of- 
fices in the Electric Building. Foster's 
new distribution facilities in Houston 





Factory and Office Building Opened 











American Meter Company has opened its new factory and office building, 


The factory is equipped with the most modern machinery and facilities f 


950 Tennessee aa 
San Francisco 7, where will be coordinated its total gas meter production for the Pacific 


or the sanufacture 


repair and testing of gas meters. 


Petroleum Refi al. 26, No. 9 








will 
San 
New 
Th 
rails 
steel 


Unif: 
Port 


A 
line ¢ 
ers hi 
Detrc 

The 
herea! 
all ty 
manu: 
Corpo 
Gener 
Gener 
Ltd. 

Unt 
portab 
the br 
CD-S1 
fome, 
maker. 


Hopk 
R-S P 


R-S 
phia, | 
David 
to exect 
dent, g 
adminis 
ity in | 
nace ar 
ing divi 
has be 
Product 
since 1 
previo 
charge 
divisior 

Note: 
backgrc 
sive re: 
Univers 
sylvaniz 
Results 
advance 
formanc 


LN Exe 


Oscar 
& Nort 
years | 
sales_m: 
9 years 

At th 
100 of 
Northru 
a testim 
gold wa 

H. R. 
delphia j 


Bonnet 


Charle 
aSsistant 


Vincen 
Condition 


Septemd 





eet, 


ure, 


will be similar to those maintained in 
San Francisco, Chicago, Pittsburgh, and 
New York. 

The Foster company distributes steel 
rails and track accessories as well as 
steel piling, pipe, etc. 


Uniform Name Chosen for 
Portable Fire Extinguishers 


A change in name for the complete 
line of General portable fire extinguish- 
ers has been announced by The General 
Detroit Corporation. 

The name, “Quick Aid Fire Guard,” 
hereafter will be applied uniformly to 
all types of portable fire extinguishers 
manufactured by The General Detroit 
Corporation and its subsidiaries, The 
General Pacific Corporation and The 
General Detroit Corporation, Canada, 
Ltd. 

Until now, General’s eight types of 
portable fire extinguishers have borne 
the brand names of S. O. S. Fire Guard, 
CD-Sno Fog, Red Star, Hi-Test, Floa- 
fome, Alaskan, Protector, and Pace- 
maker. 


Hopkins Named Executive at 
R-S Products Corporation 


R-S Products Corporation, Philadel- 
phia, has announced the promotion of 
David W. Hopkins 
to executive vice presi- 
dent, giving him full 
administrative author- 
ity in the valve, fur- 
nace and manufactur- 
ing divisions. Hopkins 
has been with R-S 
Products Corporation 
since 1939, and just 
previously was in 
charge of its valve 
division. 

Noteworthy in his 
background is exten- 
sive research at the 
University of Penn- 
sylvania, with Professor W. S. Pardoe. 
Results of this work include many basic 
advances in valve construction and per- 
formance. 


Hopkins 


IN Executive Retires 


Oscar Brewer, sales engineer of Leeds 
& Northrup Company and for several 
years Philadelphia industrial division 
sales manager, has retired after nearly 

years with that organization. 

At the time of his retirement nearly 
100 of his friends from the Leeds & 
Northrup organization honored him at 
4 testimonial dinner and gave him a 
gold watch. 

H. R. Abey is his successor as Phila- 
delphia industrial division sales manager. 


Bonnet Is Assistant 


Charles F. Bonnet has been appointed 
sistant to Arthur J. Campbell, general 
aleS manager, Industrial Chemical Di- 

n, American Cyanamid Company. 
met will continue as manager of the 

Stroleam Chemicals Department, and 
tek Nehms will be acting department 


Named Technical Manager 


Vincent J. Calise has joined Liquid 
*nditioning Corporation of Linden, 


Flexible Connectors 





| 





...a complete, practical a 


a 


catalog on packless 


Expansion Joints and 


» 
HERE is a wealth of practical, up-to-date factual information 
about expansion joints and flexible connectors packed 
into this new 60-page catalog compiled by the technical staff 
of Zallea Brothers & Johnson. 


For instance, twenty double-pages offer specific, usable data 
on the many types of Zallea expansion joints. There’s a full 
description of the manufacturing process for every expansion 
joint that includes welding and forming, annealing, pickling 
and passivating. 


In addition you'll find detailed discussions on how to select the 
proper expansion joint for each specific application and the 
advantages of each, p/us many charts and diagrams. Also, it’s 
profusely illustrated with photographs of actual applications. 


Never before has such a complete, comprehensive catalog 
been published on expansion joints and flexible connectors 
exclusively. Catalog 47 is FREE ...a request on your company 
letterhead will bring it to you. Use it as a guide or as a per- 
manent reference source. And when unusual conditions 
confront you, ask for the assistance of our technical specialists. 
Zallea Brothers & Johnson, 890 Locust Street, Wilmington 99, Del. 


ANSION JOINTS 
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Refinery Engineers 


There are excellent career opportunities in souTH AMERICA! An American 
oil company affiliated with Standard Oil Co. (N. J.) is expanding operations 
and has openings for qualified graduate engineers: 
SENIOR ENGINEER: Graduate Mechanical Engineer with 10 years’ 
experience in refinery mechanical department organization, 
including equipment design, corrosion problems, and capital 
budget makeup. 


MAINTENANCE & CONSTRUCTION SUPT: Must have 5 years experi- 
ence supervising construction of major refinery projects; must 
know refinery materials and equipment and established engi- 
neering practices involved. Indirect supervision all work per- 
formed by mechanical crafts. 


EQUIPMENT INSPECTOR:5 years refinery experience with substan- 
tial equipment inspection experience involving familiarity with 
all refinery equipment and established codes of construction. 
ASS'T. PROJECT ENGINEER—PROCESS UNITS: 4-5 years experience 
supervising contractor erection of refinery process units. Pri- 
marily familiar with design. Secondarily familiar with operation. 
- 

ENGINEERS — TECHNICAL SERVICE DEPARTMENT: ME’s, Ch. E’s, EE’s: 
4-5 years refining experience required with substantial experi- 
ence as engineer on maintenance and construction. 


CHEMICAL ENGINEER: 5 years lab operating or technical work in 
refinery. Assigned to Chem. engineering problems and refining 
processes. Must have wide practical experience. Background 
in accepted chemical engineering practices. 














Liberal salaries — other cash allowances — generous savings and 
retirement plan—paid vacations in the U.S. plus travel expenses 
— excellent chances for promotion. 


Write us telling of your age, education and experience. Your letter will be 
held strictly confidential. 


CREOLE PETROLEUM CORPORATION 


Division D, Empire State Bldg., New York I, N. Y. 


View Available 


mmr ne ree 











IN A SINGLE BOOKLET 


Reprints of 


@ e 
Corrosion Studies 
FOR THE PETROLEUM REFINING INDUSTRY 


The three-part study by F. A. Rohrman from the June, July and August issues of 
Petroleum Refiner 





PART 1—The Economic Aspects of Corrosion 
PART 2—Factors Affecting Corrosion 
PART 3—Corrosion Tests and Corrosion Prevention 


THE PRICE— ONLY 25 CENTS PER COPY 


Your remittance sent with this order blank will facilitate handling. 


PETROLEUM REFINER, 

P. O. Box 2608 

Houston 1, Texas 

Please send me___________ copies of Corrosion Studies for the Petroleum Refining 
Industry, by F. A. Rohrman. . 





Name 








Street or Box Number__ 


City State 
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New Jersey, in the capacity of technical 
manager. 

Calise has long been associated with 
the development and production of jon 
exchange materials and the practical ap- 
plication of such materials in zeolite 
water softeners and other types of cation 
and anion exchange equipment. His ex. 
perience has also included the design, 
construction and operation of all types 
of water treating equipment. Ge 






Clarke Named Representative 
Of Hammel-Dahl Company 


O. T. Clarke, Clarke Sales Engineer- 
ing Company, Decature, Ga., has been 
named dealer repre- 
sentative in the 
Southeast for Ham- 
mel-Dahl Company. 
A graduate of Prince- 
ton, Clarke was a 
member of a student 
engineering class of 
Standard Oil Com- 
pany after comple- 
tion of which he 
joined the sales de- 
partment. In 1932 he 
became affiliated 
with The Pure Oil 
Company and in 1944 O. T. Clarke 
joined Shell Oil 
Company which he left in February, 








Fa 


1947, to organize his own company. His fo 
work has been principally with indus- Js 
trial, marine, and utility companies. PICKI 
Tesco Now Manufacturing A 
enc 
Stainless Steel Castings 
sd SALT 


With the recent addition of a special SATE 
new, flexible type furnace at Texas Elec- 
tric Steel Casting Company, Houston, 


high alloy steel castings for heat and Consult 
corrosion resistant applications have produci 
been made available on a commercial ke rate 
scale. ond lini 
Tesco thus brings an additional source 

of supply for stainless steel castings into N 

the area, which will put control of cast- # owt 
ing problems nearer foundry facilities GALVAN 
and services. INGS - 





The new Tesco furnace is highly flex- 
ible and will handle castings from a few 
pounds. up to more than a ton. These 
stainless steel castings are made to cus- 
tomer specifications. 

Addition of this new type furnace by 
Tesco for corrosion resisting castings 
brings their facilities to full strength. 


Humphreys Named Safety Head 
Of American Car and Foundry 


qui 

American Car and Foundry Company (( 
announces the appointment of Forest 
H. Humphreys as manager of its sale 
and claims division, to succeed Karl ®. 

Searles, recently retired. Humphreys HE 
will have charge of safety and claims 
in all ACF plants, but will continue 


] Taylor | 






headquarters in New York. It you ng 
His entire career has been devoted 
to safety since he graduated from the Hiith ger r 





Jeffersonville, Ind., high school am “a 
went into the ACF Jeffersonville plant gjialize 
as a riveter. He continued his educa . 
tion at night. In August 1927 he became 5S Ye 
manager of safety and claims and em 
ployment at the Jeffersonville plant, 
in August 1932 the company be “ULF E 
him to New York as assistant ge y 
supervisor, safety and claims division 
Humphreys has contributed a num 
of articles to national safety maga?! 
He conducted one of the first all 1 
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= Pump Rods and Plungers 

ex- GIVE 

— Best Results in 
Gasoline Plant, Refinery and 

Pipeline Pumps 

CHROME ALLOY STEEL—GROUND 

a, FINISH 


Eleven Years Successful Metallizing 
of All Kinds 


GENERAL METALLIZING 
& MACHINE CO. 


1409 Elysian St. Phone F-4738 
HOUSTON 10, TEXAS 








_ | Factory Facilities 


“ for production line method of 
PICKLING, and the application 
of AMERCOAT Vinyl Baked 
Phenolic linings in DRILL PIPE, 
SALT WATER and CONDEN- 
= SATE PIPE. 
i 
ave 


Consult us for rates applicable to all 
producing areas, Lowered in-transit serv- 
ice rates. Also field service for coating 
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sive eye protection programs in indus- 
try, pioneered in organizing elementary 
school safety clubs, appearing on pro- 
grams of Greater New York ‘Safety 
Convention and National Safety Con- 
gress. 

He is a member of the American So- 
ciety of. Safety Engineers, active in the 
affairs of the Metropolitan Chapter, 
A.S.S.E., a member of the executive 
committee of the Automotive and Ma- 
chine Shop Section National Safety 
Council, member of Safety Executives 


Club, etc. 


Other personnel changes include ap- 
pointment of Frederick H. Eaton as 
assistant vice president of ACF’s export 
company and Lloyd H. Mulbarger as 
sales engineer in the New York office. 
Eaton will concentrate his efforts in the 
foreign field. 


New District Managers 
For Du Pont TEL Sales 


Five district offices have been desig- 
nated and managers named as plans 
progress for the Du Pont Company to 
market tetraethyl lead antiknock com- 
pound for motor and aviation fuels be- 
ginning Jan. 1, 1948. A complete petro- 
leum chemicals service laboratory will 
be set up in each district. 

Du Pont’s present contract with Ethyl 
Corporation expires at the end of 1947 
after which date these anti-knock com- 
pounds will be sold direct to the refin- 
ing industry through Du Pont’s Petro- 
leum Chemicals Division. 

District offices and managers include: 
Tulsa, for the Mid-Continent District, 
Charles Wirth, III; Houston, for the 
Gulf Coast District, Joseph A. Hyland; 
Los Angeles, for the West Coast Dis- 
trict, David H. Conklin; Chicago, for 
the Chicago District, Earl G. Bennett, 
and Wilmington, Del., for the Eastern 
Division, Norman Kent. 


Named Advertising Manager 


J. K. Rector, formerly assistant adver- 
tising manager of E. W. Bliss Company, 
has been appointed advertising and sales 
promotion manager of Watson-Stillman 
Company, Roselle, N. J., manufacturers 
of hydraulic machinery and mill dis- 
tributors’ products. 

Prior to his entry into the field of 
advertising, Rector held both technical 
and general administrative positions in 
the fields of petroleum, refining, and 
machine tool production. 


Kuehmsted to New York 


A. M. Kuehmsted, chief engineer for 
Santa Fe Tank and Tower Company 
in Los Angeles for the past 12 years, 
has been assigned to the New York 
branch. He will take over the district 
management of cooling towers, air 
cooled units, and wood tanks at Santa 
Fe’s New York office, 400 Madison 
Avenue. 


Brown Names Sales Engineers 


Appointees to branch and regional of- 
fices of Brown Instrument Company, all 
graduate engineers who have completed 
postgraduate courses at the Brown 
School of Instrumentation at Philadel- 
phia, include the following: 

Edgar Andrews, Atlanta;. Nilsson S. 
Bassett, Boston; R. J. Bierman and 
Clarence W. Swanson, Minneapolis; 
Edward J. Bryne, Houston; Warren H. 
Erftenbeck, Buffalo; David J. Fair, 





Listed by Under- 
writers Labora- 
tories, Inc., and 
Factory Mutual 
Laboratories. 






BLAW- KNOX 
A 


guatomee 
FOG NOZZLES 


fight fire with these four 
distinctive features : 













Non-clogging —clear 
free-flowing passages 
without screens. 





Maintain fog pattern 
—even at reduced 
pressures in emergency. 


Deliver powerful fog 

—strike to base of 
fire in spite of drafts and 
air turbulence, indoors or 
outdoors. 


Maximum cooling and 
quenching effect— 
finely atomized fog 
takes the heat out of burn- 
ing gases, liquids or other 
combustibles. 











Write for details. 


7hlso— 


Blaw-Knox offers 
Standard Wet and 
Dry Pipe Automatic 
Sprinkler Systems as 
weil as Thermostatically 
Controlled Pre - Action 
“and Deluge Systems. 


BLAW-KNOX 


SPRINKLER DIVISION 


$32 Beaver Avenue, N.S., 
Pittsburgh 12, Penna. 


















































This valve keeps a tight seat with never Gc sizzle ... 


Because: 

@ The double universal joints in the alignment spool — a 
hardened steel piece threaded into the disc — holds disc and 
stem in perfect alignment with each other and also with the 
2% to 1 ratio guide cylinder. No cramping is possible 
and the disc always seats firm and true with a smooth, 


easy action. 
Other cost saving advantages: 


@ The small center disc piece which 
takes all the beating can be easily re- 
placed for a few dollars when necessury 
without replacing the whole assembly. 
@ The inverted cone or secondary 
nozzle retains its full certified capacity 
without need of adjustments which 
always causes loss of capacity. This 
fact coupled with a coefficient of flow 
efficiency established at 97% means 
that a smaller valve can be used. 
Ss ~ i @ Minimum stock parts need be carried 
Ps ——J because such parts are completely 
x a interchangeable, : 


~ 


| 


r= 
at 


j 





The Spool 


For sizes and capacities and 
further details write for your 
copy of the new Farris Catalog. FARRIS ENGINEERING CORP. 
410 Commercial Ave. 
Palisades Park, N. J. 





LD GSC. 


SAFETY and RELIEF VALVES 
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Dallas; William R. Hamaker, Detroit; 

Charles F. Hintz, Chicago; Lawrence 

W. King, New York; Donald W. Lar- 

cen, Milwaukee; John F. Smith, Tulsa, 

Ys sy and Andrew H. Albee, Cleveland, 
io. 


Leyman Representative Named 


Leyman Manufacturing Company, 
Cincinnati, announces the appointment 
of Dean F. Gunby as the Houston dis- 
trict sales manager 
for McGowan Pumps 
and Kodweld Prod- 
ucts. Stocks of 
pumps and spare 
parts will be ware- 
housed in Houston. 
Gunby also will have 
complete charge of 
facilities for servic- 
ing petroleum and 
industrial require- 
ments in the South- 
west. 

Offices of Leyman 
Manufacturing Com- Gunby 
pany are in the Jame- 
son Building, 1903 Blodgett Street, 
Houston. 


New Byron Jackson Plant 


Completed recently and now occupied, 
a new plant addition of the Byron Jack- 
son pump division covering approxi- 
mately 8 acres on the south side of 
Vernon Avenue, Vernon, Calif., sup- 
plants buildings on Slauson Avenue in 
Huntington Park, occupied since 1920. 
The new addition includes an adminis- 
tration building, and provides for ma- 
chine shops, stock room and warehouse, 
shop cafeteria, service and pattern shops, 
truck shed, garage and maintenance, and 
oil and paint storage. 

All phases of the building operations, 
a $1.5 million project, were under the 
direction of Floyd C. Merritt, vice prest- 
dent of the Oil Tool Division. 


Walker Named by Hooker 


James S. Walker, a graduate chemist 
of Union College, who joined the 
Hooker staff in 1940, has been appointed 
technical service representative ol 
Hooker Electrochemical Company. He 
was engaged in process supervision prior 
to his recent appointment. 

With Niagara Falls as his headquar- 
ters, Walker will handle problems re 
lated to the shipping, storing and han- 
dling of all Hooker chemicals. He will 
emphasize the elements of safety in the 
handling of Hooker products in the con- 
sumers’ plants, it was announced. 


Porter Pacific Manager 


H. K. Porter Company, Inc., has ai 
nounced the promotion of Harold A 
Hintz to Pacific Coast sales managet. 
He will direct the activities of all Porter 
sales offices on the Pacific Coast and 
will maintain headquarters in the Petro- 
leum Building, Los Angeles. em 

J. F. Morley has been named district 
sales engineer, with offices in Monad- 
nock Building, San Francisco. 


Cadet Engineers Assigned 


Two members of Bailey Meter Comm 
pany’s 1946-47 cadet engineering class, 
J. H. Wilson, Purdue graduate and 
R. W. May, Clarkson graduate, have 
been assigned to the company’s brane 
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offices in Cincinnati and New York re- 
spectively. 

Another training course started in 
July with 15 graduate engineers and one 
engineering student attending. A _ six- 
month course in instrumentation and 
automatic control is given. 


Thor Thornson Is Appointed 
Sales Manager of Airetool 


Thor Thornson has been named gen- 
eral sales manager of the Airetool 
Manufacturing Com- 
pany and will be in 
charge of sales, ad- 
yertising and promo- 
tion. 

As a refinery en- 
gineer, Thornson has 
spent 15 years in oil 
refineries on all types 
of operations in 
Michigan and Can- 
ada. His experience, 
which includes refin- 
ery maintenance, 
construction and 
operation, covers 
from the days of the 
old shell still method of refining to the 
modern cracking methods which now 
prevail. 


Thornson 


Vockrodt to Represent 
Alloy Steel Products 


E. M. Vockrodt, 3757 Wilshire Boule- 
vard, Los Angeles, 5 has been named 
Pacific Coast representative of Alloy 
Steel Products Company, Linden, New 
Jersey. Previous to his duties in the 
Army Air Forces as Lieutenant Colonel, 
he was manager of sales for Ducomon 
Metals and Supply Company and previ- 
ously he represented Crane Company. 


Lowdermilk Becomes Pennsalt 
Supervisor of Development 


Dr. Ford R. Lowdermilk has been ap- 
pointed supervisor of the development 
division in the Research and Develop- 
ment Department of Pennsylvania Salt 
Manufacturing Company. He replaces 
Frank R. Murphy, recently appointed 
assistant production manager in Penn- 
salt’s manufacturing department. 

Before joining Pennsalt, Dr. Lowder- 
milk was associated with the Barrett 
Division of the Allied Chemical and Dye 
Corporation in the research and devel- 
opment department and as technical as- 
sistant to the chief chemical engineer. 


Haddox to Pittsburgh 


Ralph Haddox, assistant manager of 
the tubular department of Oil Well Sup- 
ply Company, has transferred his head- 
quarters from Charleston, W. Va., to 
Oil Well Supply Company, 1607 Frick 
Building, Pittsburgh, Pa. 

Haddox, former president and general 
manager of United Pipe and Supply Cor- 
poration of Charleston, was appointed to 
us present position with Oilwell in 
March, 


Globe Transfers Scott 


: John F. Scott has been named chemi- 

cal and metallurgical sales representative 

% Globe Steel Tubes Company’s New 
ork district office. 

Cott joined Globe in 1940 as metal- 

gist in the laboratories and early in 
Was transferred to the Milwaukee 

8eneral sales office. 


lur 
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Darnell Joins Bjorksten 


Dr. Johan Bjorksten, president of the 
Bjorksten Research Laboratories of Chi- 
cago, has announced that James R. Dar- 
nell has joined the company in the capac- 
ity of assistant to the president. 

Darnell was educated at Carleton Col- 
lege, Northwestern University, and the 
University of Illinois from which he was 
graduated in June, 1942. Subsequently, 
Darnell was employed as a chemist by 
Corn Products Refining Company and 
The Pure Oil Company. He also taught 
chemistry at Trinity University in San 
Antonio. 


Chicago Offices Moved 


C. J. Tagliabue Manufacturing Com- 
pany, Brooklyn,a subsidiary of Portable 
Products Corporation, has moved its 
Chicago district sales offices from 608 
South Dearborn Street to Room 1120 
Merchandise Mart, Chicago 54. The new 
offices, incorporate a large display room. 


Sales Manager Named 


Joseph J. Duffy, Jr., has been named 
manager of sales of the Special Chemi- 
cals Division of the Pennsylvania Salt 
Manufacturing Company. 

Duffy, assistant manager of sales in 
the division since February, 1945, as- 
sumes the position formerly held by 
William P. Drake, recently appointed 
assistant vice president. 


Chain Belt Appointment 


Charles Stanton has been appointed 
district field-engineer in the Philadelphia 
office of Chain Belt Company, Milwau- 
kee, Wis. He formerly held a similar 
position in the company’s Detroit office. 








WELD PIPE 


Faster... Easier... Truer 


JEWEL PIPE 
CLAMPS 


They align pipe perfectly and hold it secure 

for vocking. On in a minute—off in ten 

seconds. Two sizes, 4% to 8 in. — 8 to 16 in. 

pe construction resists strain, heat, and 
use. 


Other Jewel Clamps for Elis, long and short 
turn — for Flanges — for Headers. Also Pipe 
jo ml eliminates patterns for holes and 


Se simple my —_ to ae bn 
are proving ime-savers in refinery pip- 
ing Norieution end erection. 


Write Today for Details end Prices 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL 4, MINNESOTA 











to consider next summer’s 


COOLING. REQUIREMENTS 





Too bad, -but it’s too late to order a CHILL- 


VACTOR for use this summer. If this equip- 
ment could be stocked on shelves we'd be glad 
to ship your order tomorrow. Trouble is, it 
takes three or four months to design, build and 
ship a complete CHILL-VACTOR Unit. 

That is why you ought to start thinking NOW 
about ordering your CHILL-VACTOR for next 
Summer’s cooling requirements. You should be- 
gin now to assemble your data, check your 
capacity requirements, and be ready to specify 
equipment which will provide maximum benefit. 

CHILL-VACTOR equipment answers the need 
of chemical and process industries for: 

Maintaining proper temperatures in certain 
solutions. 

Chilled water for air conditioning. 


CROLL-REYNOLDS CO. 


17 JOHN STREET, NEW YORK 7, N. Y. 
STEAM JET EVACTORS CONDENSING EQUIPMENT 


CHILL VACTORS 


Company Publication 





pe 


Chilling various reaction vessels. 

Special cooling requirements. 

The Croll-Reynolds CHILL-VACTOR is one 
of the most dependable and efficient units avail- 
able for many cooling requirements in the range 
above 32° F. It has no moving parts other than 
a standard chilled water circulating pump. Water 
is the only refrigerant, 

Maintenance and repair costs are practically 
nil, Operating costs are usually less than for 
other types of refrigerating equipment where 
ample condenser water is available. 

Inquiries will receive the careful attention of 
engineers with many years specialized experience 
in the field. An engineering survey can be ar- 
ranged without cost or obligation. 


CROLL 


REYNOLDS 
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L. M. Gilbert Co. 
The Girdler C 





254 


Gulf Engineering 


251 
*The Gulf Publishing ‘Co. venwen 34, 242 and 250 - 


D. W. Haering & Co. 
The H. M. Harper Co. 
CE PEED GO wn twrenetecesenosotase 189 
Head Wrightson Processes Ltd. 
*Helicoid Gage Division 

American Chain & Cable Co. ~....-.~-- 233 
*Homestead Valve Manufacturing Co. ~...199 
Hooker Electrochemical Co, ~~ .......~~- 203 
Heoudry Process Corp. -.-...----.......... 76 


*Ingersoll-Rand 230 
The International Nickel Co.__16, s mo 179 
International Petroleum 

Exposition Opposite 145 


*Jerguson Gage & Valve Co. 
Jewel Manufacturing Co. ~........~..~~-~~- 253 
*Johns-Manville 

*The Johnston & Jennings Co. 

*Jones & Laughlin Supply Co. ~........~_- 256 


*Keasbey & Mattison — 

*The M. W. ees Ce 

The C. M. Kemp Mfg. Co. 

The Kennedy Valve Mfg. Co. ~~...~-~--~~- 207 
Kerotest Manufacturing Co, ~........-.~- 32 
, «4 &e > oS 240 
sh, 0. Keven'é Bro. Inc. ~..........-..... 50 


L 


*Ladish Co. 
Landis Machine Co. 
OE EE 232 
Leeds & Northrup Co. 

Lenape Hydraulic Pressing & 
Ferging Co. 

*Lakens Steel Co. 

*The Lummus Co, ~.... ~~. Insert 16-17 and 59 
The Lunkenheimer Co. ~......~...-~----_- 208 





*Manning, Maxwell & Moore, Inc. 
*Mason-Neilan Regulator Co. 

The Master Electric Co 

*Arthur G. McKee & Co. 

EE 173 
*Midwest Piping & Supply Co, 

*Monsanto Chemical Co, ~...............__ 180 
Mt. Vernon-Woodberry Mills, Inc. ~~... 46 
*Multi-Metal Wire Cloth Co. 

*Murray Iron Works Co 


*National Airoil Burner Co. 
*National Carbon Co. 
National Lead Co. 

The National Radiator Co. 
*Newman, Hender & Co. 
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* The asterisk pre- 
ceding name of ad- 
vertiser indicates 
that detailed data 
on products and 
services of the firm 
will be found in The 
Refinery Catalog. 
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Oakite Products, Imc. .............._._ 
*Oil Well Supply Co. 


*Pacific Pumps, Inc. 19 
*Palmer Thermometers, Inc. —......-_____ 244 
*The Patterson-Foundry & is 
pO EY Sea a eae IV Cover ~ 
*Peerless Pump Division ‘4 
Food Machinery Corp. —~.......~-_____ 
*Penberthy Injector Co. 
*Petroleum Chemicals Department be: 
American Cyanamid Co, —...._____ = 
1 





Petroleum Electric Power Association____ 
*Petroleum Rectifying Co. 
*Phelps Dodge Refining Corp. 

eo Et SEN Se 
Ce, ‘Tin TOUEEE CR, wicmecpctaeeeannn II Cover 
The Wm. Powell Co. ~~~ 8 
*The Pressed Steel Co. 
*Process Engineers, Inc. — 
Project Engineering Co. 











*R-S Products C 

Reading-Pratt & & Cady Division 

Rovnbile Wow Chain & Cable Co. ~_........ @& 
*Republic Steel Co 

*Revere Copper an 

*The Ridge Tool Co. 


*Scovill Manufacturing Co. 
Shand & Jurs Co. 
*The Sharples Corp. 
Shell Development Co. ' 
Sier-Bath Gear and ra OS. wanna 20 
Nowery J. Smith Co. ; 
Smooth-On Mfg. Co. 
*Sparkler Manufacturing Co. 

R,. A, Stokes, *‘ 

*Struthers Wells rs oS 
*Sun Shipbuilding & ry Dock Co. ~.-----. @ 








T 


*Taylor Forge & Pipe Works 

*Taylor Instrument Companies . 
*The Terry Steam Turbine Co. —-.----~---- 3 
Texas Electric Steel Casting Co. 

*Texas Pipe Bending C 

*Thornhill-Craver Co. at 
The Timken Roller Bearing Co, ~.-~---~-- 
Turner Halsey Co. 


*Union Carbide and Carbon Corp. 
United States Steel Corp. 
Universal Oil Products Co. 


Vv 


r Recovery Systems Co, 


*The Va 
ogt Machine Co, ~--~------------ 


*Henry 


. 


w 


*Wallace & Tiernan Products, Inc. 
Walworth Co. 

Warren Petroleum Corp. 

*Weston Electrical instrament Corp. ---- 
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Weackiness © i 20, 63 and 166° 
Wyatt Metal t Boiler Works Il Co 


*Yarnall-Waring Co. 


*Zallea Brothers & Johnson 
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